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NOTICES 

I. U'orfc <Jonc bjr the 

Siirrej- of India, 

}I» IfoTf to obtain mars 

* 

and other jmWicatJonff. 

Ill* Tjht of Agentjc for the 
sale of tnaps. 



I. WORK DOKE BY THE SURVEY OF IKDIA 


ArPLicATiOK roR Sdrveys of akf kind, vrhether for private 
or Government 

The Director, Frontier 
,, ,, Geodetic 

„ ,> Ecstem 

O. C. Ko- G (Sooth India) ,, 

Party,* 

,, ,, Borma Surrey ,, 

Party,* 



Bangalore. (iTcI. ** Surfield Six'*). 
Mnyniyo. {Tcl. **Surbttrma”). 


Forest and Cantonment Surveys, Eevedeino, TniANouLA- 
TioN AND Tide-Tables. Advice in regard to these, and on scientific 
questions, is obtainable from the Director^ Geodeiic Branchy Survey of 
/ndm, Dehra Dun, who undertakes levelling and similar work for 
mnnicipalities and engineering projects, on payment. {Telegrams 

StArs AND Illustrations can be printed by the Director, Map 
Puhlicalion, Survey of India, 18 Wood Street, Calcutta, for Govern- 
ment Departments and the public, and special maps can also sometimes 
be prepared, on payment. {Telegrams 

The ^Iateematjoal Instrument Office, Survey oF India, 
15 Wood Street, Calcutta, is a well equipped Government Factory 
which supplies, manufactures, and repairs all kinds of Surveying, 
Drawing, Optical, Jfeteorological, and Sfedical instruments. It 
also manufactures special instruments for experimental purposes and 
receives back surplus instruments on valuation, -from all Government 
Departments, whether Central or Provincial. 

The Price List, Rules and Regulations and Forms for Indents, 
Repairs and Deposits are supplied gratis on application. {Telegrams 
‘SSitri'nsf”). 

Ges'eral enquiries should be addressed to the Assistant Sur- 
veyor General, 13 Wood Street, Calcutta. {Telegrams Surveys'*''), 
ns the Surveyor General of India is on tour during most of the year. 


• Provinces and Stales in each Survey Circle 


1, riiONTim Circle 
Kfi'hmtr and Jamma 
GUgit Agency 
N. VV. F, Province 
Baluchistan 
Punjab 

Punjab States 
Sind 

Bifcaner State (iliij' 
p^itiLna) . 


5. BUIilTA SZmVBT 
JParty, 

Burma* 


£. GHODETIQ Branch 
United Provinces 
Central India 
G walior 

Ajiuer-Merwnra 

Delhi 

Ilajp^nthna (eiclnding 
Hilainer). 

Baroda 

Bombay (Northern 
Division). 

States of Western 
India. 

Gnjarat States 
Andaman and. Nicobar 
Inlands, 


S. No. 6 ( SOUTH 

•INDFi) Party. 
Madras 
JIadms States 
Hyderabad 
Mysore and Coorg 
Bombay (Southern 
Division), 

Deccan States, 

4. JOASTEnN Circle 
Central Provinces 
and Borar. 

Bengal 

BihEr 

Aseam ojad Sifcfcim 
Bhutan 
Eastern States 
Orissa. 



II. HOW TO OBTAIl!! MAPS 

T » 

. AHD OTHER PUBEICATIOE'S 

SuiiVEY OF India Mats are obtainable from the Map Office, IS 
Wood Street, CaJcutta^ (2Vf. ‘^Stirmaps’’}. Also from the Agents 
listed in Notice III and from the Directors of Survey Circles. A 
Map Catalog ud, ^Thieli itself forms a useful atlas of India and 
surrounding countries, can be obtained for Jie. If- (posi free). 

Fouebt and Cantonment Maps are obtainable from the Map 
Office, Survey of India, Dehra Hun. 

Geoeooicad Maps are prepared by and can l>e obtained from 
the Director, Geological Survey, Calcutta. 

SunvEV PoBx.iOATiONs omnu than Maps, as outlined below, 
are obtainable through the Director, Geodetic Brandi, Survey of India, 
Dehra Dun, wlio will supply a full Catalogue ffratis on application. 
The Catalogue is also included in the Annual Geodetic Report. 

(а) TvigonomelricoX data. Triangnlafion pamphlets, each covering 

one degree square, giving descriptions, positions, and heights 
of triangulated points and other data, with chart. Develiing 
pamphlets, each covering ginng descriptions and 

heiglits of Bench-marks, with chart. 

(б) Tidal Predictions^ published annually in advance as Tide- 

Tahles of the Indian Ocean. These fables contain predic- 
tions for 41 Indian and Burmese ports, and for 28 other 
ports in various parts of the world. 

{cj Geodetic works of Reference — The G.T.S. series of twenty-one 
large quarto volumes describing in detail the geodetic opera- 
tions of the Great Trigonometrical Survey from 3 800. 
Detailed accounts are given of the Base-line measurements, 
of the reduction of the Geodetic Triangulation treated in five 
portions, of the early Pendulum observations, of Telegraphic 
Dongitude and Astronomical Latitude operations, of Tidal 
observations, and of Levelling of high precision. 

(d) IJislorical^ and General Reports^ including the “Memoir^on 

Indian Surveys” by Sir Clements Markham and C.E.D. 
Black : also Annnal Reports, Xarrative Reports, Record 
Tolumes, and the annnal Geodetic Reports. 

(e) Miscellaneous. Papers on Geodesy, Exploration, etc. including 

a “Sketch of the Geography and Geology of the Himalaya 
Mountains and Tibet” (in 4 parts) revised in 1988. 



I. WORK DONE BY THE S0RYEY OF IKDIA 


Appi^icatiok Fon SunvErs of any kind, whether for private 
or Government purposes, should he made to the following officers : 

The Director, Frontier Circle, *Survoyof India, Simla, {Tel. “Sur/ronitVr*’). 

„ ,, Geodetic Branch, • ,, ,, Dohra Dun. (Tel, ** Sttrirtg'^), 

„ ,, Eastern Circle,* „ „ Shillong. (rcE “Sureast*’). 

,, O, C. No. C (South India.) ,, ,, Bangalore. (Sfel. SiV’J, 

Party,* 

,, ,, Burma Survey ,, Maymyo. (Tef. “iS’urbtirTna*’). 

Party,* 

FoWESI and C/vNIONIIENT SCR.VEY&, LeVEEEIKG, TttlANGtIBA- 
TioN AND Tide-Tacees. Advicc in regard to these, and on scientific 
questions, is obtainable from the Director, Geodetic Dranch, Survet/ of 
/nrfio, Dehra Dun, who undertakes levelling and similar work for 
municipalities and engineeriug projects, on payment. (^'Telegrams 
** Stiririg*^'). 

^Iapb and Ii.T.UBTnATiONB Can be printed by the Director, jlfqp 
Puhh'cation, Stirveg of /ndta, 23 JJ^ood Street, Oo/cutfa, for Govern- 
ment Departments and the public, and special maps can also sometimes 
be prepared, on payment. (Tefeyrams 

The ^lATnEMATicAii Instrusient OrPion, Survey of India, 
15 Wood Street, Calcutta, is a well equipped Government Factory 
wliich supplies, manufactures, and repairs all kinds of Surveying, 
Drawing, Optical, Jlctcorological, and ^ledical instruments. It 
also manufactures special iustruments for experimental purposes and 
receives back surplus instruments on valuation, -from all Government 
Departments, whether Central or Provincial. 

Tiie Price Eist, Rules and Regulations and Forms for Indents, 
Repairs and Deposits arc supplied gratis on application. (Telegraim 
Snrinst'^'), 

Generae enquiries should be addressed to the Assistant Sur- 
veyor General, IS Wood Street, Calcutta. iVeUgrams Surveys''''), 
as the Surveyor General of India is on tour during most of the year. 


* Provinces etnd States in each Survey GircU, 


1, rnoNTXJzn owcic 

Kashmir and 3amma 
Gilgit Agency 
N. . F. ^Province 
Baluchistan 
Pu njab 

Punjab States 
Sind 

Bilmnor State (Raj- 
putana). 


5. SUIiVJST 

Farfy, 

Barma. 


GmODETJO 2Brunch 
TjniteS Provinces 
Central India 
Gwalior 

Ajroer-Mcrwnra 

DoRii 

Rajputana (excluding 
BiTraner). 

Baroda 

Bombay (Xorthom 
Division). 

States of Western 
India. 

Gujarat States 
Aaidaman and Nicobar 
Islands. 


5. Ko. G ( ,eoi7TJa' 
JWDD4) Farty. 
Jladras 
.Madras States 
Hyderabad 
Mysore and Coorg 
Bombay (Southern 
Divi‘non). 

Deccan States. 

4. EASTJIIIiK Circle 
Central Provinces 
and Bcrar. 

Bengal 

Bihar 

Assam and Sikkim 
Bhutan 
Eastern States 
Orissa. 


' - II. HOW TO OBTAIH MAPS 

AHO OTHER PUBLIOATIOHS 

SnnvEY OF Inbia Maps are obtainable from the Mpp_ Office, 18 
Wood Street, Calcutta ^(2'ef. Sin maps**'). Also from the Agents 
listed in Hotice III and from the Directors of Survey Circles. A 
Map Catal-ogoe, Tvhicli itself forms a useful atlas of India and 
surrounding countries, can be obtained for lie. If- {post free). 

EonnsT and Cantonsient Maps are obtainable from tbe Map 
Office, Survey of India, Debra Dun, (2W. *^^uririff**). 

GEonoajCAE Maps are pi'epared by and can be obtained from 
the Director, Geological Survey, Calcutta. 

Survey Pubeications other than Maps, as outlined below, 
are obtainable tbrongb the Dii*ector, Geodetic Branch, Survey of India, 
Debra Dun, who will supply a full Catalogue ffraits on application. 
The Catalogue is also included in the Annual Geodetic Report, 

(a) IVigonomelrical data. Triangulation pamphlets, each covering 
one degree square, giving descriptions, positions, and heights 
of triangulated points and other data, with chart. Bevelling 
pamphlets, each covering 4° x 4°, giving descriptions and 
heights of Bench-marks, with chart, 

{b) Tidal TredtciionSt published annually in advance ns Ttde- 
Tahles of the Indian Ocean. These fables contain predic- 
tions for 41 Indian and Burmese ports, and for 28 other 
ports in Tarious parts of the world. 

(c) Geodetic wor/cs of Reference — The G.T.S. scries of twenty-one 
large quarto volumes describing in detail the geodetic opera- 
tions of the Great Trigonometrical Survey from 3 800. 
Detailed accounts are given of the Base-line measurements, 
of the reduction of the Geodetic Triangulation treated in five 
portions, of the early Pendulnm observations, of Telegraphic 
Bongitude and Astronomical Bntitnde operations, of Tidal 
observations, and of Bevelling of high precision. 

w Uisloricalf and General Heports^ including the “Memoir^ on 
Indian Surveys” by Sir Clements Markham and C.E.D, 
Black : also Annual Reports, Ivarrative Reports, Record 
Volumes, and the annual Geodetic Reports. 

(e) ^Miscellaneous. Papers on Geodesy, Exploration, etc. including 
a Sketch of the Geography and Geology of the Himalaya 
Mountains and Tibet” (in 4 parts) revised in 1933. 



IIL I^IST OF AGENTS FOR THE SALE OF MAPS 


Out or Isdia. 

1 . 



2. 

4 mei /C(i. 

r» 

Gei imnif/. 

4. 

Chinn. 

h. 

I xni A. 


xl h hottCi had. 

I. 

4 f/j a. 

2. 


3 - 

j\jmer. 

4, 

AUnhOhild, 

n. 

Amhida. 

G. 


7. 

Dangalore. 

8. 

JiareSlit/. 

9. 

Jiaroda. 

10. 

Jioviba f/. 

11, 

1'2. 


IS. 

Calcfitia* 

14. 


3 5. 


3 G. 


17. 


IS. 


10. 


20. 

Caivnpot e. 

21. 

DotyVr/iij^. 

22. 

Ddhi. 

20. 


24. 


2o. 


2G. 


27. 


oc 
— o* 

Tyam-Dum. 

20. 

I'erozepove. 

00. 

Indore. 

Cl. 


C2. 

Jhanei. 

CS. 

JnhhuJpore. 

Oi. 

/Car Cl chi. 

C5. 

Ki-isnidi. 

CG, 

Kctehvxir^ 

S7. 


OS. 

Cnhore. 

so. 


Secretarv* to the High CoinmisJsjoner for Indin, 
(Gciii. Hentt.), India House, Aldwvch, London, 
W/O.i?. ‘ , 

Sifton Praed &: Co. lAd-, Tlie Map House, G7 
St. James’s Street, Ijoinion, S. AV. 1. 

C. S. Hniiiniond A: Go., JO Church St.. IJudson Ter- 
minal, New York. :iiui 75 State St., Po'^ton, 51 ass. 

Oierricli Reinier, 35erli/t, S. ^Y. *iS. 

Frencli Pook Stores, Grand Hotel de Pekin, 
Peiping. 

Engli‘'ii Book Store, oppo'^ite Empire Tnlkics. 
Engli^ii l>ook Depot, TnjTload. 

Indian Army Pook Depot, Dayal Pagh. 

Pnjpntana Pook House. 

Nortli India Christian Tract and Book Society. 
Pam Cliander A: Sons. 

English Book Depot, Ambrda Cantonment. 

Raja Gopai Photo, iiinco, and Printing IVorks, 
Fort Bangalore. 

London Pook Depot. 

P. Pnrikh A: Co., Ylandvi Rond. 

Thacker Co. 

D. P. I'araporevalu Sons A: Co. 

icing A: Co., 21S-215 Badri 5Falml, Ilornhy Road. 
5V. Newman A: Co.. G Old Court Hoij.-^e Street. 
Antonio\>ilex\*;=:ociation of Bengal, 40 Cliowrlnghcc. 
City 5rnp Agency, Govt. Pook Depot, 8 Hastings St. 
Oxford Pook A; Stationery Co., 17 Park St. 
'I'iiacker Spink A: Co., S IC'^pIanade East. 

ICali Ch.aran A: Co., P, 40-41 ^Innicipal 5larket, 
Royal Pook Store, P. 48 Yliinicipal 5Iarkot. 
x\d%ani Brothers. 

Oxford Pook A: Stationorv Co. 

Oxford Book A: Stationery Co.. Kashmir Gate. 
Oxford Book A: Stationery Co., Connaught Place, 
New Delhi. 

Ramesh Pook Depot and Stationery ^lart. 

J. 51. Jaina A: Brothers, 5Iori Gate. 

Phawnani A: Sons, Connanglit Place, Now Delhi. 
Idandas Pook Co., Connaught Circus, Now Delhi. 
Indian xVir Surrey A: Transport Ltd. 

English Pook Depot, AVazir xVli Buildings. 

The 51anager, Dak Bungalow. 

The Proprietor, Central India High Class Athletic 
Depot. 

English Pook Depot. 

Grown Book Depot, Ea<=t St. 
xVero Stores, Napier Ro.ad. 

Ram Chandcr & Sons. 

Cockburns xVgcncy, Srinagar. 

D. G. Smith Co., Srinagar, 

Punjab Religious Book Society, xVnarknli. 

(^Gonihiued Overleaf) 



111. LIST OF AGENTS FOU THE 
SALE OF MAPS — QConcId.) 

Iitdia. — (^Ooncld.') 

Jjahore, 40. Standard Book Depot. 

^Conoid.) 41. Oxford Book & Stationery Go. 

42. XJ, P. Malhotra & Co. 

X,ucknota. 43. Lncknow Publishing- House, The Mall. 
jMadtas, 44. Higginbothams Ltd. 

Meerut. 45. Oxford Book Sc Stationery Co. 

Mhow. 46. Britisli Book Depot, Main Street. 

Mtirree. 47. J. Ray & Sons, The Mall. 

Jiliissoorie, 48. The Mussoorte Book Society, 

Mtizaffarjiur . 49. Burinan & Co. 

Is^dgpur. 50. The Superintendent, Govt. Printing, Book Depot. 
Ootacamund. 51. Higginbothams Ltd. 

Patna GHg. 52. 3v. P. Saxena & Co., DiTran Mohlla. 

J^eshCituar. 53. Kaqir Chand Marwah, Peshawar Cantonment. 

54. J. Ray & Sons, Arbab Road. 

55. Sham Lai & Sons, 

56. London Book Co. (India). 

Poona. 57. International Book Service, Deccan Gymkhana 

Colony, 

Queita. 58. Standard Book Stall, Circular Road, 

Rangoon. 59. The Curator, Government Book Depot, Biirma. 
Rdicalpindi. GO. J. Ray & Sons, 43 IC & L Edwardes Road. 
Simla, Gl, Oxford Book & Stationery Go. 

62. Xdandas Book Co., The Mall (Exchange). 
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THE HISTORY AND WORK OF THE SURVEY OF INDIA. 


The first authoritative map of India was published by D'.^ville in 
1762, when the exploration of the then unknown India was still largely 
in French hands. It had been compiled from routes of solitary travellers 
and rough charts of the coast. 

The Survey of India may be said to have been foimded in 1767 — ten 
years after the battle of Piassey — when Lord Clive formally appointed 
Major James Kennell, the first Surveyor General of ^Bengal, at that time 
the most important of the East India Company’s possessionsi though there 
were earlier settlements in Madras and Bombay. 

Hennell’s maps were originally military reconnaissances and latterly 
chained surveys based on astronomically fixed points, and do not pretend 
to the accuracy of modern maps of India based on the rigid system of 
triangulation, commenced at Madras an 1802 and since extended over and 
beyond India. Even now however the relative accuracy of these old maps 
makes them valuable in legal disputes, as for instance in proving that the 
holding of a Bengal landowner was a river area at the time of the Permanent 
Settlement of 1793, so that he is debarred from its benefits. 

From these beginnings, this department has gradually become primarily 
responsible for all topographical surveys, explorations and the maintenance 
of geographical maps of the greater part of Southern Asia, and also for 
geodetic work. 

GeocLesy means the investigation of the size, shape and structure of 
the earth, and the geodetic work of the department consists of primary (or 
geodetic) triangulation, latitude, longitude and gravity determinations. 
From these the exact “figure” of the earth is obtained, whereby points fixed 
by triangulation can be accurately located on its curved surface. This sys- 
tem of fixed points holds together all topographical and revenue surveys, and 
the existence of such a system from the early days of the department has 
avoided the embarrassments caused in other countries where isolated topo* 
graphical surveys have been started without a rigid framework, with the in- 
evitable result that they could not be fitted together. 

A geodetic framework is therefore essential in any large survey, but 
there are a number of other activities, all of these ultimately utilitarian, 
which can be suitably combined with it and the following are some of those 
which have been carried out in India: 

Precise levelling for the determination of heights ; 

Tidal predictions and publication of Tide -Tables for forty-one ports 
between Suez and Singapore; 

The Magnetic survey ; 

Observation of the direction and force of gravity ; 

Astronomical observations to determine latitude, longitude and 
time ; 

Seismographic and meteorological obseorrationB at Debra Dun. 



Indian gcotlctsy has disclosed widespread anomalies of the gravita- 
tional attraction iu the earth's emst which liave recently led to a reconsider- 
ation of the whole thcorj’ of isostasy. Systematic gTa\it 3 ’ investigations, 
which may be said to have been initiated in India, arc now being carried out 
intensivel 3 ' an all civilized countries, 

TopograplaiCfld Surveys. — In the past this department used to carry 
out the largo scale revenue surveys for most of India, and was still conduct* 
ing this work for Central and Eastern India and Jiurma in 1905. 

Though revenue survej- is priuaarilj- a record of individual property 
boundaries and is unconcerned with the surface features, ground levels and 
exact geographical position essential to a topographical survey, it was on * the 
whole found economical to carry out both surveys together, 

II 3 ' 1905 however, the small scale topographical survej’S compiled from 
the largo scale revenue maps had fallen seriouslj- in arrear, owing to the 
relativolj' slower pace and incompleteness of the latter, on which “wnsto’* 
non-rovcnuc-pajdng areas are norinallj’ shown blank. 

An authoritative Survej' Committee appointed hj’’ the Government of 
India considered the position in 1905. It was feared that a separation of the 
topographical and revenue surveys might result in a w'aslcful duplication of 
work and two overlapping but niutuallj" discrepant sj'stcms of mapping. 
These objections were mot bj* a ruling that the basis of both sj'stems of survey 
should bo identical and provided either bj' the Survey of India or under its 
supervision. 

Subject to this principle, the remaining revenue surveys were handed 
over to the provinces, who had always paid for them as part of the overhead 
charges of revenue collection, and the Survey of India vras enabled to con- 
centrate its energies on a complete new series of modern topographical maps 
in several colours on tlic 1 -inch to 1 -milo scale. 

This now series had been rendered nccessarj' bj* the natural demand for 
more detailed infonnalion to be shown on maps, especially as regards the 
portrayal of liill features by contours, proper classification of communications 
and — more roccntlj* — air traffic requirements. 

It was intended that this 1905 sun’oj* should bo completed in twenty* five 
y’cars, and then revised periodically' every* thirty* years. Owing however to 
tho war and more recent retrenchments, rather over two thirds of the pro- 
gramme had been completed by 1938, in spite of the reduction of scale for 
tho 1 ess important areas. 

Although now svirvcys are carrietl out every year, covering from thirty 
to sixty* thousand sqtinro miles — an area roughly' that of England — the 
maps of a large part of the country* arc still over 50 y'cars old, printed 
mostly* in black only, and have hill features shown by* roughly sketched form 
lines or hachures; such changes in town sites, canals and communications as 
have been embodied in them have not been Burveyed on the ground, but 
are entered from data gathered from outside sources. 

Owing to tho serious financial situation in 1931, the establishment of the 
department was eeverely cut down and its annual expenditure halved, in 
conEcqncnce of which the modern eurvey of India cannot now be completed 
before 1050, 

Tho obBolcBcencc of tho present series of modem maps of India is shown 
in Index B at tho end of this report. 

Scale Sturveys. — Surveys and records of international, state 
and provincial boundaries have always formed an important item of 
topographical work, and in recent years numerous Guide Maps have been 
published of important cities and military stations where the 1 -inch to 
l-milo Ecalo is inadequate. 



MlscsllRueous. — WJbilo expending on topogfapiucal and geodetic 
work all funds allotted by imperial revenues, the department is prepared 
to undertake or aid local surveys, on payment by those concerned, such as 

Forest and cantonment surveys; 

Riverain, irrigation, railway and city surveys ; 

Surveys of tea gardens and mining areas, with such control 
levelling as is necessary for these operations. 

Administrative assistance is also given, and executive ofiBcers lent, in 
aid of the revenue surveys of various provinces and states. 

The Printing Offices at Calcutta and X)ehra Dun are always at the dis- 
posal of other Government departments and the public, for such work as 
the printing of special maps, illustrations for reports and all diagrams for 
patents, 

The Mathematical Instrument Office of this department assists all 
Government departments, as well as non- officials, by maintaining up-to-date 
instrumental and optical equipment and by manufacturing and repairing 
instruments which would otherwise have to be replaced from abroad. 

Military Requirements and. Air Survey. — The Department is also 
responsible for all survey operations required by the army, and is in a 
position to meet the rapidly increasing complexity of modem military 
requirements, especially in air survey. 

In view of its high military importance, air survey work for civil 
purposes is receivittg all possible assistance, and continuous research is 
being carried on in the latest methods of mapping from photographs taken 
from the ground and in the air. 

The flying and photography for air mapping done by this department 
are at present carried out by the Royal Air Force or the Indian Air Survey 
Company, a commercial firm with headquarters at Dum-Dum. 

Ad mi nistration is in the hands of the Surveyor General tmder the 
Education, Health and Lands Department of the Government of India, 

The Headquarters Office is at Calcutta under the Assistant purveyor 
General, and there are four Directors, one for the Map Publication and other 
technical offices at Calcutta, and three for three of the five Survey of India 
Circles into which the country is divided; the other two Circle area^ (cover- 
ing Burma and South India) are administered personally by the Surveyor 
General, who, since the separation of Burma from India on 1st April 1937, 
continues to exercise administrative and technical control over the Survey of 
India party working there pending the ultimate development by Burma itself 
of a topographical and geodetic Survey Department. 

Of the three Circle Directors, one also administers the Geodetic Branch 
at Dehra Diin in addition to his topographical survey Circle. 





GLOSSARY. 


Scales xirc deferred to as follotvs; — 

(i) by their representative fraction, e.ff- “1/25,000*', 

(li) for scales winch are inuliiples of 1(1^000,000 — “l/iT scale**, 
“1/6M scale" itc., wHich moan “1/1,000,000 scale’*, 
"1/0,000,000 scale" Ac., 

(Hi) for scales syaallcr than 4 viiJes to one inch — “50-mile scale**, 
. "8 -mile scale" <fcc., ■which mean scale of 60 miles to one 

inch", "scale of 8 miles to one inch" A:c., 

iiv) for scales of and larger than 4 miles io one -tncli — “^-inch 
scale", "-S^-inch scale", “4-inch scalo", “ 16-inch scale*' 
Arc., which mean “scalo of inch to one mile’* Arc,, Ac. 

Serial numbering of Survey of India maps. 

Sheets 65, 78 Ac. are sheets on the l/M scale; 

Sheets 65 K, 78 F Ac. are i-inch sheets; 

Sheets 65 K/N.AV., 78 F/S.E. Ac. are ^-inch sheets; 

Sheets 65 IT/l, 78 F/16 Ac. are 1-inch sheets. 


The system of numbering is fully explained in the Indexes at the end of 
this report. 

Abbreviations. — U. S. S. denotes Upper Subordinate Service. 

L. S, S. denotes Lo’wer Subordinate Service. 

U. S. Ofiiccr denotes Upper Subordinate Officer. 

L. S, Ofheer denotes Lo'wer Subordinate Officer. 

V. Jj. O. denotes Photo. -Litho. Office (Calcutta). 

P. Z. Section denotes Photo. -Zirfeo Section (Uehra Dun), 

U. O. denotes Drawing Office 

F. O. U. O. denotes "For Official Use Only". 



SURVEY OP INDIA 
GENERAL REPORT 


1938 

From 1st October 1937 
To 30tb September 1938 

INTRODUCTION AND SUlillffiARY 

1. Annual Reports are now published in two separate volumes 
namely:- — 

The Geodetic Report. 

The General Report. 

These reports cover the survey year, which ends on 30th September, 
except that Part 4- (IVTap Publication and Oflace Work) of the latter is 
for the financial year, which ends on 31st March. 

The Geodetic Report contains full details of all scientific work. 

The General Report includes an abstract of the Geodetic Report (in 
Part P), and full details of the survey operations of the ordinary field 
units (Part 5) as well as drawing, map publication, and instrument 
manufacture (Part 4)* Abstracts II and IV (vide Table of Contents) 
summarize the detailed reports of Part S and enable the reader to select 
those which are of special interest to him. 

The progress of (i.c. since 1905) topographical surveys 

made by this Department, and of compilations made from our own or 
other material, is illustrated in Index, A at the end of this report, while 
Index B indicates the obsolescence of modern surveys. The remaining 
indexes show all the standard maps which have been published up to 
date on the various scales. It will be seen from Index G that the areas 
within the Indian Empire which are blank on Index H are actually 
almost entirely covered by topographical maps. These maps are how- 
ever from material based on the old longitude of 1815, which was 
over 2 miles in error, and are drawn. in the old stylo; they are consequently 
excluded from Index A. 

2. General. — Brigadier O. G. Lewis, o.b.e., held the post of 
Surveyor General. 

The post of Assistant Surveyor General was held by Lt.-Colonei* 
T. M. M. Penney,' R.E., up to 29th March 1938, by Captain C. A. K. 
Wilson, r.e., up to 10th May 19*38, by Lt.-Colonel E. O. Wheeler, 
M.C., R.E., up, toj 17th July 1938, and thereafter by Major G. F,' Heaney, 



n 


IKTROBUCTIOK AKD SUSIiTARY. 


3. The total cost of the Department for the year endinET 
31st March 1938’, as compared vrith that of previous years, was as 
follows: — 



1935-36 

1986-87 

1937-38 

j Bemauks. 


Us. 

Bs. 

i 

lift. 


Gross actual cost 

! 

84.88.115(a) 

85,60,128(6) 

35,32,155t 

(n) I n c 1 u d i T» p 
Us. 6-1,396 

Deduct recoveries 

] 

10,24,892 

i 

1 

10,60,863 

I 

12,90,079t(c) 

! 

lor rneli'h 

Charges (High 

Cotnroiscioiicr) 
on Stores, and 
lo*;6 or gain hj* 
exchange- 
(6) Including 
Hs. 83.272 

lor do. do. 
fc) Theincrea«o in 
rfVKivories is 
due mainly to 
the entire cost 
of snrveyB in 
Burma liaving 
boon paid for 
by that coiuj- 
trj' since l-4-o7 

Nett actual charges 

24,63,223 

! 25,05,265 

i 

22,42,076t 

t nioFP figures 
ftro not final. 


l^otal ittsa of survey of 

Square miles. 

! 

Square miles. 

Square miles. 


all hinds completed 
during tho year, 

1 

57,036 


38,559" 

I 


[ 37,670 

1 

* T7(fc page 10 


4. Organisation. — The desiccation of No. 10 (Burma) Party 

wns chniiKcd to “Burma Survey Party, Survey of India” from the 1st 
October 1937. 


field survey section which was formed for employment with 
tVazirforco m June 1937 was disbanded on 15th December 1937 and its 
personnel were posted to No. IS (Air Survey) Party, Survey of India. 

The Government of India have sanctioned the creation of a 
temporary post of Chief Supervisor in the Mathematical Instrument Ofiice 
on a P^y JfR- 400 per mensem for a period of sixteen months from 

A detachment designated the “Lahore Survey Detachment” was 
formed with effect from the 1st August 1938 to undertake lam^o scale 
survey of the Lahore urban area for the Punjab Government. The 

detachment has been placed under the administrative control of the 
Director, Frontier Circle. 

6. Noteworthy events of the Survey year. — 

TT I request of the Estate Engineer, Bottiab Baj 

Estate, Champaran, Bihar, the sura^ey of about 10 square miles of Bettiah 
Town on the scale of IG inches to 1 mile was undertaken. 





XNTRODUOTION SUMMARY. 
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A detachment of No. 5 Party has completed the fair dravring of the 
12 sheets of the IC-inch Air Survey Map of Jamshedpur, covering an 
area of about 31 square miles, the air photography of which was carried 
out by the Indian Air Survey and Transport Company. The company 
had also laid down the traverse control, since the Jamshedpur town 
authorities had originally intended to carry out the mapping themselves. 
The detachment also carried out a rapid contour survey to delineate 
the drainage basin of the Dimua Nula (near Jamshedpur) in connection 
with a water works scheme. 

Conferences . — The Sur^’^eyor General attended a conference at Delhi 
which was held on the 14th and 16th December 1937 to determine’ the 
future policy of the Survey of India with regard to maps on the scale of 
l/miilion. 

Subject to confirmation by the Government of India, the conference 
accepted the departmental view that, with the object of accelerating pro- 
duction and of keeping these maps reasonably up to date, it was necessary 
to abandon the India and Adjacent Countries Series of 1/M maps and 
retain only the International Series. It was decided that maps of this 
series would be produced in three editions, International, Aeronautical, 
and Unlayered ; the last would fulfil the functions of the abandoned I. & 
A. C. Series. The style and functions of the l/M Provincial Map Series 
were also discussed and it was decided that one of the chief uses of these 
maps would be as road maps. The deliberations of the conference were 
chiefly devoted to matters of detail arising out of these changes. 

liiEUT.-CoLONEt. X. M. M. Pexxey, R.E., Assistant Surveyor General, 
represented the Department as a member of the reception committee of 
the Indian Science Congress Jubilee Session in Calcutta, He also attended 
a meeting of the Geographical Section of the Congress on the dth January 
1938 when the teaching of geography in schools was discussed, and ex- 
plained to the members the steps being taken by the Survey of India for 
the supply of maps to educational institutions. 

6.' Explorations. — Mr. Eric Shipton’ and Mr, Michael Spender 
arrived at Dehra Dun from their expedition to the Karakoram and 
Shaksgam regions in October 1937. Their work, in which they were 
assisted by Mr. Tilman and by Mr. Auden of the Geological Survey of 
India, includes about 1,200 square miles of plane-table survey on the 
half-inch scale and 800 square miles of reconnaissauce survey and single 
picture photo-survey from ground stations. The Aghil pass was crossed 
and mapped, and a major glacier north of the main watershed was 
explored to its head, while several now passes were found and crossed. 
Mr. Shiptox proceeded to England, but Mr. Spender remained at Dehra 
Dun for about 4 months compiling, plotting, and adjusting the surveys, 
which will be embodied in quarter-inch sheets 42 P, 43M, 61 D and 52 A, 

The original survey records of Shrvevor Asghar Ali, who was 
deputed during June 1937 to accompany Colonel IK. C. F. Schomberg's 
Expedition to e.xplore the area lying to the oast and north-east of Lob, 
have been received and are being embodied in ^-inch sheets 52 M 
and 52 N. 

Mr. F, Ludlow’s route report and sketches of his expedition in 
Tibet, 1935, falling in J-inch sheets 82 H and 82L, have been rocoivod 
and adjusted with the adjoining details. 
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Tho original records of Mr. Koxald Kaulback’s Survey in Tibet, 
falling in 1/M sheets 82 and 91, carried out in 1935-36, have been received 
and are being incorporated in 1/2M Yunnan sheet. 

Dk. Wilhblm Fibchner, the German explorer, arrived at Debra 
Dun via Leh, on the 8th October 1937 after his adventurous ex- 
pedition through Turkistan, in the course of which be and his interpreter 
Heku Haack were held as prisoners in Khotan for seven months. He also 
visited the Headquarters ofhces in Calcutta on 22nd October 1937 before 
returning to Dehra Dun where he undertook the compilation of the 
results of his journey which included magnetic observations, astronomical 
and wireless positions, route surveys, &c. A lecture on his last two ex- 
peditions to Mongolia was delivered by him at tho Debra Dun Club on 
tho 3rd December 1937, illustrated by lantern slides prepared from his 
photographs at the Geodetic Branch Office. In his lecture he thanked 
the Survey of India for tho assistance given him and the Director, 
Geodetic Branch for helping him to translate and prepare his lecture. 
Dr. Filchkeu left Dehra Dun on the 22ud December 1937 for Germany. 

SuR'STEYOR Iv. S. Loverb’Ell was deputed from October to December 
1937 to accompany the punitive expedition under the Deputy Commissioner, 
Kaga Hills District^ to Xokbu and other villages, and carried out survey 
operations on half-inch scale in Control and Tribal areas adjoining Haga 
Hills district of Assam, 

7. Adventures and Casualties. — The Surveyor General deeply 
regrets to record tho following deaths: — 

CoLOJCEL E. T, Rich, c.i.e., late r.e. and formerly Director, Survey 
of India, who died in London at the age of 63. 

Lteut.-Colonel F. C. Hirst, i.a,, of the old Imperial Service of tho 
Survey of India, (transferred to the Govt, of Bengal in 1914) who died 
on 19th May 1938 in London at the age of 63. 

Rai Bahadur Lal Singh, late Sub-Assistant Superintendent, who 
died in Gujranwala district on 31st May 1938 at the age of 75. 

10 Lower Subordinates and 18 inferior servants died during theyear 
under report. 

Lieutenant L. H, Willia.ms, r.e., while employed on triangulation 
in Sikkim was struck by lightning at about 2 A.M. on the 12th September 
193S when camped at Endong peak, at a height of about 12,000 feet. 
Tho lightning set fire to his sleeping bag and his left arm was severely 
burnt before Mr. Abdue Ahad, who M*a8 fortunately in the same camp, 
.was able to rescue him with the help of some kbalasis Lieutenant 

WI1.UAMS was at once removed to Darjeeling and admitted to the Eden 
Hospital for treatment. 

1 -Huhajuiad employed on traverse work was struck 

by lightning on May 2nd 193S while at work in Pe^u District Burma 
He was severely burnt and had to be removed to hospital immediately; 
but has since made a complete recovery. 

Borman coolie while out at work with a traverser on 12th April 
193S in the jmiglo m Pegu District, Burma was killed by a tiwer His 
body was found the next day. ^ 
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8. Distingnishod visitors. — On 2otb pi'ceinber 11)37 the 
from the British Association to the InOian Seionco Conf^rcpi^ 
3u)nlec Se?s:oa viHitetl Dohni Dilii. A party of ubont twenty, indiuiinf; 
Sin AAMK'i Ak.vn'S. the Prosiaont, the monnn^ «i the Survey of 

lutH.i OiTiceSj iuul were enlcriaineA to hmeh, after which they motoretl up 
to Mupsoorie, A party of <let<'j::atos al**o visiteiJ the Survey of ImHa 
Latittule Variation Uhsenatory at Agra on Decetnher -Snh 

The UoKhux Sm Giiua Shas'kau Baji'A!, K.ii.t:., c.i.i:., i.e.s., 
Stxrelary to the Goventmenl of IittUa, Depvriuwut of IMucation, Ilf-aUU 
an«l Laiuls^ vi*.ito<l the Gooiletic Bninch oIHcok at Dchra l)Qn on the JlUh 
Apnl lOaS. 

Mil M, Ykatt^, c.i.iLj lo.s., 3oint Secretary to the Government of 
India, Deparltucnt of IMucation, Health and Lanrje^ visited the 3Iaiheinri* 
tsc. 4 l Instrument Otllee on the 1 7th March ll’oS and the Piu>to.*Litho. 
Oilice on the and di-cussed mniters connected with the orgunijiatiou 
of those olijce^*. 

The momiten? of the tivographical Section of the Indian Science 
Congres*: dnhilee Se^-^ion vi«.ited the Ijcadtpiarteri* oOicot jh Calcutta 
on the 7ih Jannar 3 * llKJS and uere *ihonn rotind the Mathematical Jn^trn- 
nient UlVice and th^ Photo. -Li iho. U:hct.*, S event) article^ inanufncttjred 
in the Matljemalica) Instrument OiVjce were ex)d!>it**d. 


9. Awards and Appreciations.— Hi*« Imperial Majesty llio 
King, Etn|VTOr of India. ha*t Itvcn graciou'^U* plea^^d Xv give onlen^ for 
tlie following npjiointm^'ut to the Mo^t ICxcelleni Order of ilio Briti'di 
Empin.-: — 

Caita*?.* J. B. P. A^vuvts, n r.— To he MJhK PiftU Ciaci, in the 
Military* Division m n'*f'og:)ition of hi*^ «er\icCH in tlie Wa Siati**^ in con- 
nection v.dth tin* Sino-Burm* Boundary 00111110*^1011, 1 P 35 — 37 , 


Hi’< Escellf'nc}* the tiowmrtr of Burma linn awarded a certificate of 
honour and a *"i!vrr watch to each of iho fcdkiwing otlicer^ of the Dcparl- 
iio-nt in recognition of the rendered hy them in the Wa St.at^ H in 

connection with th»’ op'raiion*' of tlm Sin»i-Bumie* 5 e Boundary' Commi**- 

Mon, 37:— 

( 1 ) Mn, Anwt Ki’Jttn Si:n* fJt'rrA, Stih‘A*»»‘i*'tant Superintendent. 

{-) Mn, Uka Dat MA>r*;\i.v, SuleA^^i^tani Superintemlcnt. 

(3) SrnvrYHii Shiuouani Siiauua. 

(Pi StT.vryon Mat su Tiu:jk. 

The nntnc of StUtA*i:von KtitJj^UAU SiKuit In^ he^ut ^ipeciali^* brought to 
the notice of E'teid!*:nc\* the foiveriu^r of Burtna for pimilnr f'ervice’t. 

The (Jovernment fd India Inve fvfjetioiied the grant of a 
increment of lU. 3h per m^'n^-'m t/* Mil. Ih I>- Mauuain* wdth ctlVct from 
th^f l*^t AugtJ*! 1337 a*^ a reward for meritorjotH hervdcc in the \Vn Stntcf, 
with the SuiO'Bumn?**'^ Boundary* Commj<'‘')on, 

StuoCoN-nufntu; A. E. Nonu/.?;, Draft wimh, No. h Drawing OHicc, 
lia*f D.***n awarde/I the* J>ong Seraicc and fJood Conduct Medal (Military') 
without gratuity*. 

The hdlowjng Jitter ha»^ Ij^cu n-ceiv' d ( 13 * the Director, (Jeo«lolic 
Branch, from Siu Tajiks thy President of tho Judinn Scionen 

Cong'reH*^ .luhiJce Se*4'‘ion:-— 
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May I be allowed to thank you most sincerely, in the name of the 
visiting British and foreign scientific delegates, for the generous aid 
which you extended to the party. We have first to express our gratitude 
for tlio opportunity afibrded to some of us to visit the Latitude Variation 
Observatory at Agra, where Mu. was most kind and helpful. We 

have further to thank you for your generous hospitality in Dohra Dun, and 
for the most interesting visit which you enabled us to pay to the Geodetic 
Branch.’* 

Tlie folio^Ying is an extract from a letter of appreciation received by 
the Director, Geodetic Branch, from the General Secretary, Indian Science 
Congress xVfesociation : — 

"■The Executive Coimnitteo of the Indian Science CongresB Associa- 
tion at its meeting lield in Calcutta on Januarj^ 31st unanimously 
recorded a hearty vote of thanks to you expressing their grateful 
appreciation of the excellent arrangements made in connection with the 
visit to Dohra Dun and Mussoorie of the British and non-British dele- 
gates invited from abroad to attend the Silver Jubilee Session of the 
Congress. 

I should mention in this connection that 1 received great help from 
Mr. i^lATH UR of the Latitude Variation Observatory, Agra, on the occasion 
of the visit of the party to the observatory. ” 

The folio udng is tlie text of a letter of appreciation from the Secre- 
tary to the Hon’ble the Eesident for tlie Punjab States, Lahore; — 

“I am directed to state that the Hon’ble the Ttesident has been 
authorisod by his Excellency the Crown Representative to convey to 
C-A.PTAIN' D, K. Cuoxu his appreciation of his services rendered by him in 
connection with the demarcation of the Sirmur-Jubbal boundaiy. His 
work was well done in accordance with the orders conveyed to him and 
his report was a particularly able and thorough one, while his comments 
on the Sirmur Memorandum were equally admirable.” 

The following letter has been received by the Officer Commanding 

Company’ from the Commandant, Staff College, Quetta: — 

*‘I am very grateful for the assistance you gave us in the recent 
Intelligence Exercise. Your lecture and your subsequent. discussions with 
Btiideiits were most valuable. 

I understand that other officers of the Survey'’ of India helped you in 
your preparatory work and I should be glad if you would convoy -my 
thanks to thorn also. ” 

The following is the text of a letter of appreciation received by the 
Officer in charge, Xo. IS Part 3 % from the Political Agent, Dir, S\vut and 
Chilrfd Agency, Malakand: — 

“1 am writing to inform j^ou that JIian Chiuagh SiiAH of the Survey 
Department has carried out the triangulation in Dir State limits accord- 
ing to plan. It is regretted that he encountered innumerable difficulties 
including the removal of his bench marks by the tribes, &c. He however 
exercised considerable tact and I consider that his work and perseverance 
is deserving of special credit, and that it should be brought to the notice 
of the Director General.” 

The following is an extract from a letter received by the Officer in 
charge, No. 12 Party, from the Deputy Commissioner, Kuga Hills district, 
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As?niTi, tht* work of Sv’Uvr.Yoi; K. S. I.ovkuwkix ncroinpmiy- 

in£: tlic punitive expeuition to XoUhu nnu other villfl^re^ umlcrhiin fhirinp: 


1037:- 


**Srr:vi:v(>n K. S. Lovnnvnt.t. hn^ hem of tho n*-‘-I*:tinre to 

M-Uor. Gi:r*TY nnti inr*'^‘}f (hirinf:^ tli'' rcrent rentier lour. Throti^h- 

out he h:i'5 5^ho%vn the utnio^-t euor^X niul hroniirc*^ nnd the rovi-’e^l innp? 
will in future he extroiuoU' u<ofnI. It wouM hint' Wtui inipnf^'ihlo to 
choo«c n better xi\:\u for the work.’’ 

ni< KxcMlency ih**^ Oo\en^or of A***:mu nntI the Govennurnt of TioUn 
have aI=o appn‘ri;ite^3 the Furvoyor*?* work. 

The follounni; !•< the (ext of n I'-'tter n’Ceivril >»y th'^ Plrcrtor^ Kn«tern 
Circle, from the Citief Town A'innni'^jralor, thr Tata Iron nitO ^'teel Cov.* 
Jmn««henpur, in connection with the Aerial l>ur\ey of Jatn^^hefljnirt- 
'^Wo lierchy r.i<h to pi nee on reconl our apprerintion of the etTictent 
ami cxp<‘^Iitioii< mnnnfr in which she J^tirvey r.nrty tiirirr ,^fn. Mt^rAITAii 
carrie i on: the «nrvey of JnuiFhetlpnr town niul nl^^o thnnk the 
Frintiiii; ami I*itho*jraphin" Pepirttnent for the (puck pro^hiction of hoth 
the prt'>of anu final cop;e«i of the Jnm*^he lpiir Stjrv.-y ninp*"/’ 

In a Geninn nronilca-^t n*port<'^l hy ih^ I>ri(i*h Fwowlrn^tin;^ Corpora- 
tion on the ’^th IVhrinry ir*3S, Pli, riTOH.vjr. arknoxvlc lef^n the help he 
hna receivc^i from the oflicer* the J^ur^ey of In*lia <Iurin!:j hi** travchf 
la^t rear. 

The rolionin;:^ i** r.!i extract from .a htfer of nppreejation rereive<J hi* 
the OrHc^ r in ch*ir;:e. ^!a!> Ih^ronl an l T^mh' GHfre, from the f’hii f Ihi- 
ptnocr. In^Iian .non Teh- ^r.apliF T)c pertinent. Neiv Pt‘lhi*.--“ 

liavc til*' Ijono’ir to coniey the tJmik'H of the Direcittr f!cn,.ral to 
vou for the trouhle (akejj hi* von ami ’/our oilire to t rodtice n 

n ally *5 ti**fn>:<<ry Te 1 ej 3 r.':]di Ma]i of India ” 


10. Krithcinriticnl Instniniont Onicc. — T*.vn of Hardy 

Type Ihuunlary I'n^tioii Oil T< r- nml one Ilcanne .^!' tal Prinell 
Ilarflrn Tr*-tTn:r Mnehirn* v»we road** tip in complianre with the d* mnnd 
tv*'*‘daed from tin* Chief f'onfrolhr. Staridnrdirat t<m, (Vniral Standard 
Cm ce for r,ailvay^% Xew PeUd Simla. fori*''Ue t-‘» the To**! I{ou**<', Aliporc 
and the TTniv^'r^ita* Chemical I,T!>er;tiorv. l.ahof,^ 

One #♦/.'! Ki S r-t 4 inrhe*? wide attd J inch lltick, 

ws*f trrj«*d up f<'r the Hnwrah Ilrhlr^e (\»mmh^iMn. TId« a*. .ac *tone hv 
the auto rnlIhr,atio;> tr»*'thed nnd the "rrxte+t error i^\*t the av hofo 
lenj^th ava<( found to h/* h*^* than half of one thousandth of an inch 
(t>. '000r,h 


pour lari^e ct- ef ^e* r/jn^r^ were comph*ted for (he Xew Honr.ah 
I5nd;je CommhMniier«. *:#p],nre*' \acro H ft . 3 ft. in**,, ft,, 

and I ft* 0 < in« , rc*^m'ettv*dv. 

One Tc»t Typ"* Apj^aratu** and fmc S’teriliror v/ere manufactured and 
^uppljerl {fj th#. Kvf' Ifdlrmary, ^fv ^^e.•ll Colh-oe Hf)*pitat'-, C.alrult.a. 

One yCeOfi Tiih” Ij.mition Indje.xtor nia<Ie up and Mipplied tn the 
faupf*rint‘*’ndcnh Oovcmmf*nt Te*: Hou^e^ Ahpore. 

One I .uuuner Hrodhum I’hoiometcr Head wa« made up for the Ikxe- 
cutiic Kopuneer, ni^ctnc.al Division, Calctitta, 



fi INTBODUCTION AND BmUlkm, 

One Fibre Bigidily Tester and two Ballastic Fibre-Strand Testers wore 
uindo lip and supplied to the Indian Central Jute Committee, Calcutta. 

11. Porsonnol. — Casualties, retirements, promotions and other 
clian^es were as follows: — 

Class I Officers, — Coloxhls S. W. S. Hamilton, d.s.o., and 0. il. 
Thompson, i.a., retired. 

CoLONrx F. J. M. lIiNG, granted leave preparatory to retirement. 

Lt.-Colonel F, B. Scott, i,a., promoted to Colonel. 

Lt.-Colonel h. H. Jackson, i.a., promoted to Bt.-Colonel. 

Captains J. B, P. Angwin, m.b.e., r.e., D, E. Crone, b.e., andH. W, 
Wright, r,e., promoted to Major. 

Lieutenants J. S. O. Jelly, r.e., C. A, Biddle, r.e., B. E. 0. 
Thackwell, R.E., B. M. Clementi, R.E., and E. T. L. Eogers, re., 
promoted to Captain. 

Lt.-Colonels F. B. Scott, i.a., and L. H. Jackson, i.a., promoted 
to Director. 

Captains I. H. E, Wilson, r.e., and E. H. Sams, r.e., promoted to 
Superintendent. 

Lieutenants Gamehir Singh, i.a., Eajinder Singh Kalha, i.a., 
B. M. Clesienti, r.e., R, T. L. Rogers, r.e., and L. H. Williams, r.e., 
joined tho Department as Assistant Superintendents (on probation). 

Class II Officers. — Messrs. P. C. Mitra and F. C. Pilcher retired. 

J^MsccUaneoiis appoivimenis. — General Central Sei^v ices j Class IL — 
Mr. S. Colquhoun, granted extension of service for one year. 

Eat Sathr G. M. Dh.^RA, granted leave preparatory to retirement. 

Captain (Deputy CoM3rJssA ry) T. A. Whitmarsh of the Survey 
Section, I. TJ. L., promoted to Major (Commissary). 

Upper Snbordinate Officers. — Mr. B. B. SilOiiE retired, 

^In. C. H. Fernandez resigned. 
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II, ABSTRACT OF SURVEYS IN EACH PROVINCE ' 

AND STATE. 


12, The primary Enrvcy duties of the Survey of India arc geodetic, 
topographical, and geographical, but the dopartinent is also developing co- 
operation with local survey agencies, with a view to mutual economy, 
and is now doing a considerable ninount of iniscellaneons otiiside work 
on payment, ^besides advising and assisting Provincial Governments with 
local and settlement sur\'eys as required. 

The following abstract shows the nature and localities of the field 
operations carried out by the department during the past year, grouped 
under the following sub-heads: 


Air Surveys. 

Boundnrj' SurveyB, 

Cadivstral Surveys. 
Ca.ntoumcnt nud City Surveys. 
Exploration. 
rorc<!t Siirvoys. 

Friunework. 

Geodetic. 


Levelling. 

Miscelinneous. 

UuUw^y Surveys. 
Uivemiti Surveys. 
Special Surveys. 
Topogniphical Surveys, 
Training. 


If a province or state is not mentioned, no work has been done there 
during the year under report. 


13, Assam. 

Frameirorl:. Triangiilatioti and traverse in Garo Hills and Qofilpara 
districts (p. 47), 

Geodetic. Gravity repeat observations at 2 stations (p. Ifi). Primarj' 
triangulation, rc-obsert*ations of old stations of the Assam Longitu- 
dinal Series between Gaubati and Gordpara (p. 14). 

Topographical m the Control and Tribal areas adjoining Nun-a 

Hills digtriet (p. 48). *' 

14, Baluchistan. 

A 

Gcodeiic. Gravity observations at 20 stations including 1 repeat station 
(p. 13). 

Topographical sxtrvfgs in Ivalat and Las Lola States (p. 3G). 

15, Bengal. 

FramcivorJ: . Triangulation and traverse in Bogra, Dinajpur, Mj'incnsingh, 
Baj&hnhi, and Hangpur districts and Cooch Bchfir State (p. 47), 
Geodetic, Gravity obi-ervatioii^i at 4 stations including 3 repeat stations 
(p. 13). Beconnaissauce for a primary traverse in dessorc and 
Karidpur districts (p. 14 ). 

Topographical f^xtrv^g^ in Chittagong and Xoakhfdi districts and 
Chittagong Hill Tracts (p. 47). 

10. Bihar. 

Air Bunyy in Bettiah town <p. 45), 

Framcxcork, Travi-rpo in Bettiah town, and CUamp5ran, Mur.afiarpur 
and Stiran districts (p. 45). 

Gtodtiic. Gravity repeat observation at 1 station (p. 13). 
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LcveUinf^ in Eettiah town (p. 45) and Champaran, Muza ffarpiir and Saran 
districts (p. 45). Hi^h precision levellin-g from Katghora to 
Daltonganj (p. 14). 

Topographical surveys in BhagaJpur, Jlarbhanga and Purnea districts 

(p. 44). 

17. Bombay. 

Frameivork, Tnangiilation and traverse in Belgaiim, Bijapur, Dharwar 
and Xorth Kaiiura districts (p. 51). 

Topographical surveys in Broach and Pauch Mahals district (p. 40). 

18. Burma. 

Framework. Triangnlation and traverse in Henzada, Pegu, Prome, 
Tharrawaddy, Thaton, Thayotmyo, Toungoo and Yaraothin districts 
(p. 53). 

Geodetic. Latitude observations at 48 stations (p. 13). Longitude ob- 
servations at 42 stations i^p. 13). . 

Topograp}hical surveys in Akyab district (p. 47); in Tonngoo' and 
Yainethin districts, and Karenni and tbo Southern Shan States 
(p. 53). 

19. Central India. 

f 

Topograjdiical surveys in Indore and Jhabua States (p. 40). Surve^^ for 
a military training map at Bhopal (p. 41). 

20. Central Provinces and Berar. 

Framework. Xriangulation in Chanda district (p. 47). 

Levelling. High precision leA’elling (?) from Akola to Nagpur (?i) from 
Niigpur to Baipur and (Hi) from Katghora to Daltonganj and Eaipur 
to Bilaspur, and (ir) fro*m Baipur to Pul Lahara (p. 14). 
Topographical surveys in Baipur district (pp. 46, 47, 50). 

21. Delhi. 

Geodetic. Gravit}’ repeat observation at one station (p. 13). 

22. Deccan States. 

Framework. Triangulation in Kolhapur, .Tamkhandi, Mudhol, Aundh, 
Sangli, Kurandvild, Bamdurg and Jath States (p, 51). 

23. Eastern States. 

Framework Triangulation in Bastar State (pp. 47, 51). 

Levelling. High precision levelling (i) from Katghora to Daltonganj (ii) 
from line Niigpur to Baipur and (Hi) from Raipur to Pal ‘Lahara 

(p. D^)- 

Topographical surveys in Patna State (p. 46); in Bastar State (p. 50). 

24. Gujarat States, 

Topographical surveys in Sant, Sanjeli and Baria States (p. 40). 

25. Madras. 

Topographical surveys in East Godavari, West Godavari and Kistna 
districts (p. .50), 




PART 2.— GEODETIC WORK. 


III.— ABSTRACT OP GEODETIC OPERATIONS. 

DIRECTOR*— *0 20-7-38. 

• tLt.-Colonel E. O. Wheeler, M.C., n.E., from 21-7-38. 

3A GBiieraL — Besides geodetic work, the Director, Geodetic 
Branch, administers at Dehra Dun Ho. X? Dratving OfncCj the Foreei Ma'p 
Off.ce, a Printing Section and a Photo. -Zinco. Section, v^oxVh 

reported in Part 4 of this report, and also the following survey operations, 
which are reported in other parts of the General Report: — 

Topographical Survey carried out by No. 1 Party (paras. 70 — 74). 

Cantonment Surveys (paras. 75 — 79). 

Training School (paras. 124 — 126). 

35. Geodotic. — Purely geodetic operations include miscellaneous 
computations and research, preparation and publication of records, 
observatory work (astronomical, magnetic, eeismological and meteorolo- 
gical), the measurement of geodetic bases, principal triangulation, 
geodetic levelling, precise latitudes, longitudes, azimuths, gravity detor- 
miiiations in all parts of India, and prediction of tides at 41 eastern 
ports between Suez and Singapore. 

These operations are fully described in the annual Geodetic Report 
of the Surve^^ of India which contains complete index maps and detailed 
results. The following is a brief abstract of the geodetic operations 
deecribed in the Geodetic Report of 1938. 

36. Observatory Section. — The usual magnetic, seismographic 
and meteorological observations have been carried on, and the record 
of the longitude of Dehra Dun has been maintained by bi-wookly transit 
observations. 

The first year’s observations of latitude variation at Agra show the 
same surprisingly large amplitude as was found at Dehra Dun. 

37. Computing Section, — The readjustment of the primary 
and secondary triangulation has been completed so far as it is at present 
intended to take it. Revised values of scale, azimuth and position have 
been obtained at 100 series’ junctions, between which the separate series 
will bo adjusted when the new adjustment is made the basts of the 
survey. This change is likely to bo postponed until circumstances make 
it possible to adopt the International spheroid instead of Everest’s, which 
is unlikely to happen for ver 3 <^ man^’' 3 *ears to come. Results in Assam 
and Burma arc still provisional. 

The probable errors of the primary* and secotidaiy triangulation 
have been investigated. It is conchidcd that the length and breadth 
of India have been measured with probable errors of about 1 part in 
500,000^ or of 20 feet in 2,000 miles. 

The field work of the Latitude and Longitude detachment of No. 14 
Party, and of the Triangulation detachment of No. 15 Party has been 
comptited. 

Investigations have been made regarding the nnornnlics of magnetic 
force associated with underground bodies of magnetic rock. 
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Hayford anomaUcs have been compuied at 200 latitude, longitude 
and azimuth stations. 

The foUoxving publications have been prepared for the press : — 

(а) Geodetic Eeport 1937. 

(б) Professional Paper No. 28. “The Readjustment of the Indian 

Triangiilation 

(c) Professional Paper No. 29. ” Magnetic Anomalies”. 

38. Tidal Section, — The tide- tables of the Indian Ocean for 1939 
for 68 ports were prepared and published in Septembei^ 1938. Predic- 
tions for Perim have been discontinued. 

Automatic tidal registrations \vero continued at Aden, Karachi, 
Bombay, Vizagapatam, Dublilt, Calcutta, and Rangoon. The observatory 
at Aden Tvas damaged by a storm on the Ist July 1937. It was repaired 
and restarted on the 9th July. In addition, daylight tide-pole 
readings of high and lovr water were continued at Bhavnagar, Chittagong, 
and Akyab. 

At the request of Morvi State, an analysis of one year’s observations 
at Navlakhi has been undertaken on payment and predictions for this 
port will be included in the annual tables for 1940. 

The routine methods of prediction have been overhauled, and the 
strength of the section has been reduced. 

39. Iiatitude and Lon^tude. — (No. 14 Party). — Observa- 
tions for latitude or longitude (generally both) ^tero made with the pris- 
matic astrolabe by Major D. R. Crone, R.E. at 49 stations along a line 
running southwards from near Mandalay to near Victoria Point. The 
existence of a very large southerly rise of the geoid in this area is con- 
firmed. The s^’stem of work was the same as that employed in previous 
years. Transport was by motor lorrj% and by boat south of Mergni, 

The longitude observations contrib\ite to the formation of three new 
Laplace stations. 

40. Gravity Observations. — (No. 14 Party). — Ohsorvations to 
determine the force of gravity were made at 48 stations in Bengal, 
South-west Baluchistan, the Punjab, and Rnjpntana. Two old stations 
in Baluchistan and Delhi were also reobserved. The observer was 
Mr. M. N. A, Hashmic. 

In Baluchistan and between Bikaner and Bahfiwalpur transport was 
in two hired motor lorries. The latter jouniey, across the desert, was 
accomplished with some difficulty. Elsewhere transport w’as bj' rail. 

At the beginning of the season, 6 of the previous season’.s stations 
in Assam, Bengal and Bihar were revisited to trace changes which had 
then occurred in the lengths of the pendulums. The changes were satis- 
factorily located. 

Spirit levelling was carried from Bahuwalpur to Bikaner to provide 
heights for the pendulum stations, winch would otherwise have been 
unobtainable. 

In co-operation with the Geological Survey and the Burmali Oil 
Company, investigations are in hand regarding the effect of known geo- 
logical abnormalities on the intensity of gravity. 
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41, Triangnlation. — {'No. 15 Party). — The triangulation pro- 
^animc this year consisted of the re-ohserv'ation of old triangles of the 
Assam Longitudinal Series between Gauhati and Goalpara. It was found 
in 1934, when the new series running eastwards to the Naga Hills was 
commenced, that the angles tlieu observed w'est of the starting side did 
not agree with the old values observed prior to 1S60. It W’as, therefore, 
supposed that the stations in this area had been disturbed by the iS9T 
earthquake, and this yearns observations were made for the purpose of 
connecting the new* series with the undisturbed part of the old series fur- 
ther to tlio \vest. 

The area covered by this year's w’ork included the south edge of the 
Khasi-Gfiro plateau and the flat sw’ampy ground on both sides of the 
Brahmaputra. Tower stations were unnecessary as numerous small 
wooded hills exist in this part of the Brahmaputra valley. 

The monsoon continued late this year and there W’as much fog, 
especially near the river. As, liowever, the sides were short, averoging 
about 15 miles or less, observations were able to proceed even in bad 
weather conditions. East to west communications w’ere good, as the 
Assam Trunk Road runs parallel to the series. Once awaj’ from the road 
a little difiiculty was exporienced, and local inhabitants in the plains area 
were occasionally unwilling to help. 

The detachment consisted of Captain C. A. K. Wilson, in charge, 
with computer Padam Singh recording, while Mr. G. S. Sidhu (U. S. S. ), 
assisted by computer S, C, Dhar porforiued reconnaissance and station 
building duties. 55 inferior servants were employed. 

It was found that many of the old stations had been completely dos- 
tro 3 ’od by the local inhabitants. These were on low hills much used for 
grazing and cultivation. 

The health of the detachment was better than might have been ox- 
pected in this very unhealthy area and there were only a few cases of 
malaria. 

Observations commenced on October 27th and Avere concluded on 
Docoinbor 1 6th. 1.3 stations were occupied, using the Precision Wild 
Theodolite No, 59, witli an average triangular error of 0*64 seconds. 

Mr. P. K. Chowdliurj" (TJ.S.S.) with 7 inferior servants reconnoitred 
the route proposed for a primary' traverse to replace the old East Calcutta 
Longitudinal Series. 

42. Levelling of BCigli Precision. — (No. 15 Party). — Out of 
the total length of 15,800 miles proposed for the new geodetic level net 
of India, 10,0*23 miles have been completed up to date, 593 miles having 
been done in the back direction during 1937-38 in the lines from 
(i) Katghora to DaUongarij, and Raipur to Bilaspur, (ii) Nagpur to Raipur 
and (iii) xVkola to Nagpur. 

During 1937-38, *200 miles of single levelling for the now* geodetic 
level net w*cre also carried out in the fore direction from Raipur to 
Pill Lahara. 
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PART 3 TOPOGRAPHICAL WORK:. 


IV.— ABSTRACT OP TOPOGRAPHICAL WORK. 

4:3. The following tables indicate the progress achieved to date in 
the topographical survey programme assigned to the Department in 
1905 and give details of the Avork done in the year under report. 

Table A shows the area of survey completed on various scales since 
'1905, as well as the approximate balance which remains to complete 
the contoured tbpographical survey of India. The figures which Avere 
entered in the report for 1930-31 were found on re-examination to be 
inaccurate, and to be incapable of calculation by 5 year periods for 
separate scales; consolidated figures from 1905 to 1935 are therefore 
given. These figures also include the area of survey work done in 
Burma prior to separation. Noav how'ever that Burma has been 
separated from India, though the Survey of India will continue to 
survey Burma for some time to come, the w’ork there will no longer 
form part of its functions as a department of the Indian Government. 
The total areas of surA^ey AA'ork in India and Burma have therefore been 
shown separately. 

Table B shows the area revised during the year under report. 

Table G shows in detail the survey operations carried out during 
the year under report, together with their cost rates. While every 
attempt is made to calculate the cost rates accurately, it is extremely 
difficult to allocate “overhead charges” fairlj’^ to the various classes of 
work, and rates of pay etc., AAdll vary AAuth the locality; the cost rates 
shown in the table must therefore be considered to be approximate. For 
this reason, a column showing “out-turn” is included in the table, AA'hich 
those familiar Avith survey organization will find very useful in esti- 
mating costs in subsequent years. 

The costs, shown for mapping and computations are those incurred 
in the party etc., offices only, except Avhere otherAvise stated ; publication 
charges, if required, may be ascertained from the Director, Map Publi- 
cation, at Calcutta. 

4A:, Progress. — In the second page of the preface to this report 
will be found a brief outline of the scope of the topographical surveys of 
the department. The hopes expressed in 1905 — that modern maps 
oil the 1-inch scale Avould be available for the entire Indian Empire 
within 25 years — are still far from realization in 1938, rather OA’^er half 
the total area of India haAung been completed on that scale. In 1913, 
W’hen it was realized that for various reasons it would be impossible to 
complete the l-inch surA^eys in the time allotted, a scheme for the reduc- 
tion of the scale of survey in the less populous areas was sanctioned 
by the Secretary of State. 

In spite of the reductions in scale however, only a little over tAA"0 
thirds of the country is as yet covered by modern maps. The tendency 
to revert to the 1-inch scale in special circumstances, such as in areas of 
more than ordinary military, geological or engineering importance, the 
necessity which frequently arises to resurA^ey on the l-inch scale areas 
already surveyed on smaller scales, as they grOAv in importance, the 
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necessity for the comparatively frequent revision of existing BUrve 3 's in the 
more populous areas and lastly but by no means least important, the recent 
urgent necessity .for economy; all these factors have conspired to delay 
still further the completion of the programme even as amended in 1913. 

Original surveys in India since 1931, the year of retrenchment, have 
been carried out at the rate of about 36,000 sq. miles per annum; on this 
basis, some 13 years are still required to complete the programme. 

The average out-turn for Burma has been about 4.500 square miles 
and the area remaining for survey is 58,607 square miles which repre- 
sents at above rate another 13 3 ’ears" 'work. 

The present position of the mapping of India is shown in the first 
two Index at the end of this volume. 


Table A. — Progress of Topographical Surveys since 1905, 


1 

Survey years. | 

1 

1-inch and 
[larger scales, j 

5 and i-inch 
scales. 

Sand Tinch 
scales. 

Totals. 

Remarks. 

j Sq. Titles. 
1905—05 ... j 994,707 

1935—37 ... 1 83,470* 

1937-38 ... j 15.806 

Sq. ?hi7cs. 
230,718 
38.291 i 
12,356 

Sq. miles. 
25,929 
15,700 
3,313 

Sq. miles. 
1,251,404 
87,478“ 
31.475 

•j Areas in India 
>and Burma. 

Area iu India 
only. 

Totals to 1938 ... 

! 1.044,039*j 281.365 

i 44,948 

1,370.352*1 

Deduct areas lor \ 

Burma to 1937 155,148 

1 

43.555 


198,703 


Totals lor India 1 I 

to 1938 ... 1 888.891*1 237.810 

44,948 

1,171,649* 

•Revised 

fiffurea. 

Balance rcmniniiiq 
for Ivdia 

1 760,000 

ojpjircximatfl^ 

170,000 ' 

. 

tipprorimaffly. 

100,000 

451,393 


Total programme i j 1 

lor India ... | ...... j 


1.623,041 


Progress of Topographical Surveys in Burma since 1905. 

1905—87 ... 1 105,148 

1937-38 ... ) 3.954 j 

40,005 
! 436 

1 1 

193,703 
4,410 : 


Totals lor Burma [ 
to 1938 ... j 159,102 

' 1 
1 

44.011 ' 

i 

1 

203,113 1 


1 

UiT 7a rentaiiiin^ ! 

for X?i(rj/!a ... ...... 

) 

j 

\ 

58,007 


Total programme j 
lor Burma ... j 


\ 

261,720 


Table B. — and licsiirvcy of above 'ivorh diuring the year., 

India 1937-38 ... J 2,647 j 27 


2,674 



Xo resanrejs or ruvisioa eurrej« Trcre done in Burma, in 1937-^3. 
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miles. miles. 

Ditto, 16-incll Special air survoy 72 B ... 9‘7 2*2 400'4 3G7*5 767’9 

f 
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V.— SURREY REPORTS, FRONTIER CIRCLE. 


( l n. A. Glemiio, K.U.. frr>m 1-10-37 to 19-10-37. 

DIKECTOU:— * D. i>.P.o., from 20-10-37. 

45. Summary', — The nnits iidministored by the Frontier Circle 
were *A’ :ind ‘K’ Cotnp.inies, No. 18 Party, and No. C Drirwiiig Ofiice. 

46. Training, — Thirteen soldier survej’ors were under training in 
‘A’ Company during tlie field season of whom one reverted to his 
ren-iinent. 

47. Special. — Tiie Director, Frontier Circle, attended a confer- 
ence at Delhi to determine the future policy of the Survey of India with 
regard to maps on the scale of 1/ Million. lie visited the Hoadt^uarters 
of Northern Command at Uawalpiruli and discussed the survey require- 
ments of the army. While on tour at Quetta during January 1938 he 
discussed the reconstruction of ‘E' Company’s building destroyed in the 
eartlnpiake, at a conference of the Secretary, P. W. D. Ilaluchistun, and 
otlier civil and military authorities. 

48. Areas surveyed — 

1,420 square miles of triaiigulation. f 

385 linear miles of traversing. 

21 G linear miles of settlement traverse. 

2,183 square miles of 4-inch original survey. 

2,054 square tniles of 1-inch resurvey. 

253 square tniles of 11-inch resurvey. 

Air siirvct/ covijyllaiion by ^ E' Company and A"o. IS (Air Survey) 

Party . — 

353 square miles compiled (1-iiich original survey). 

139 s(piaro miles compiled (1-inch revision survey). 


‘A’ Survey Company. 

Oj^icer Co>utnct7\dnig , — Slnjor J. B. P. An^In, jr.K.E., I:.E. 

49. General. — The party carried out surveys in Dera Ghazi Khan, 
Kangra and ^Muzaffargarh districts and'^Iandi State of the Punjab. 

Field headquarters opened at Laliore Cantonment on 22nd October 
1937 and closed on 10th April 1938, 

50. Personnel. — The average strength of the party during the 
3'oar was 1 Class 1 ofliccr, 3 Class II ofiicers, 4 U. S. oHicers, 42 Lower 

Subordinates and 13 soldier siirvevors under trainimr 

• * 

jMossrs, Tirlochan Singh and N. D. Joshi (Class H) joined the part^^ 
in October. 

Computer Joti Sarup was on loan to the Sind Government from 
1.3th Docembor to 21st April for comjjiualion and rela^dinr of misshu'’ 
rectangulation stones in the Hcran Tract. ” 
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51. Areas surveyed, — 

385 linear miles of traversing. 

216 linear miles of settlement traverse. 

2,054 square miles of 1-incb resurvey. 

253 square miles of 11-inch resurvey. 

52. Field work was organized as follows : — 

Gctiirijy (/) under IMr. Tirlochan Singh (Class II) with Mr. 
Muhammad Akhar (U. S. S.) and 12 survejmrs completed 2,054 square 
miles of 1-iuch resurvey in sheet 39 J. 

Camp (2) under Mr. N. D. Joshi (Class II) with Mr. Sardar Khan 
(TJ. S. S.), 10 surveyors and 4 second year soldier surveyors completed 
253 square miles of 14-inch resurvey in sheet 53 A/9. 4 of the above 

surveyors received training in hill surveys in sheet 53 A/10 for part of 
the season. 

This camp also contained 4 first year soldier sun."eyors and 3 pupil 
draftsmen under instruction and, for a short time, Mr. Irshad Ahmad 
(U. S. S.). 

Frameiuork . — -Traverser Dial Singh completed 386 linear miles of 
traverse in sheets 39 I and M to supplement framework for next season’s 
work. 

Traversing . — ^At the request of the Punjab Government, Traverser 
Dial Singh was employed on relaying and checking base line stones in 
the Jhelum district. In all 216 linear miles of traverse was completed 
and 116 missino- base line stones tvere embedded. 

Verification swrvei/s . — One surveyor w^as employed on verification 
of certain detail in sheets drawn during the winter from correction 
surveys of preWous years. Some boundaries were also verified by him 
on the ground. 

Two surveyors were employed during Apnl and May, after tlie close 
of the field season, on revision of the Lahore Guide ^lap. The revision 
was done on special prints on various types of non-distorting field sec- 
tions, with the object of testing the permanence of printing and quality 
of the mounting under hot W’^eather conditions. 

Large scale survey of the urban areas of Lahore . — Estimates were 
prepared for the formation of a special detachment for carrying out 
survey of 5,823 acres on scale 40 feet to 1 inch and 15,930 acres on scale 
100 feet to 1 inch for preparation of a record of property rights in 
Lahore urban areas. Up to 31st July this detachment remained under 
the orders of the Officer Commanding ‘A’ Company. 

53. Office 'VETOrk. — During the field season one drawing section 
of an average strength of 10 surveyors and draftsmen under Mr. D. C. ' 
Puri (Glass II) assisted by Mr. I. K. Ponnappa (U.S.S.) completed 
6 sheets of arrears of fair mapping from correction surveys of previous 
years. During recess 3 drawing sections completed 12 fair sheets w’hich 
included arrears from correction surveys and 1 sheet hastily drawn for 
No. 18 Party. The total out-turn during the year was 19 sheets. Vari- 
ous drawing experiments were also carried out. 

Mr. Irshad Ahmad (U.S.S.) with 2 computers completed the compu- 
tations of all traverse carried out during the season. 
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‘E’ Survey Company. 


f Lieut. -Colotiel LTH. Jackson, i.A., to 2-10-57. 

I Captain J3- "SY. IVnirlit, n.r:., from S-10-.37 to 1-1-3.^, 

Ol icrr CotiiDtnm inj. -! Muli.iiuinad NajamudJm, from 2-1-5S to 22-4-5S, 

( Lientemint IL A. Gardiner, R.E., from25-t-3S. 

54. General. — The Compan^^ carried outsurve 3 "s in Kalutand lais 
Bela States of Baluchistan and Dadu and Karachi districts of Sind. 
Field headquarters opened at Karachi on 23rd October 1937 and closed 
on 11th April 103S. The triangulation camp remained in the field until 
the beginning of June 1938. 

Work in recess included the normal mapping programme. In addi- 
tion, the following paid for work was undertaken — 

(7) Fixing of points bj^ triangulation for range taker’s test ranges 

for the 4th (Quetta) Infantry Brigade, 

(2) Verification of the Quetta Cantonment boundary pillars for 

the Quetta Cantonment Board. 

(3) Spirit levelling the 6,270 feet contour demarcating the Hanna 

Lake boundary for the Quetta Cantonment Board. 

55. Personnel. — The average strength during the year was 1 
Class I otlicer, 2 Class II officers, 2 Upper Subordinate officers and 16 
Lower Subordinates (excluding 3 clerks, 2 computers and 15 reproduc- 
tion section personnel). Mr. Mohd. Najamuddin (Class II) proceeded 
on 4 months leave from the 9th May 1938. 

56. Areas surveyed. — 

420 square miles of triangulation. 

2,183 square miles of f-inch original s^rv'e 3 ^ 

G8 square miles compiled from air photographs (1-incli 
original survey). 

57- Pield TVOrk was organized as follows : — 

Caniv (7) under Mr. Mohd. Najamuddin (Class II) with 4 surveyors 
completed the original survey of 719 square miles on the :^-inch scale 
ill Kalat and Las Bela States in sheet 35 J. This camp was later rein- 
forced bj" 2 extra surve^mrs. 

(^) under Ur. Chowdhury Uohd, Aslam (Class II) with / 
surveyors completed the original survey of 1,46'4 square miles on the 
^-inch scale in Kalat and Las Bela States of Baluchistan, and D.iclu 
and Karachi districts of Sind in sheets 35 J, K and C. 

Triavgidaiio'n. — Mr. L. R. Howard (U. S. S.) triangulated 420 
square miles for the provision of ground control for air survey in sheets 
35 P/3, 7 aud S. and one surve^^qr collected the necessary ground in- 
formation in these sheets. Photograph^” was completed hy 31 (AG) 
Squadron, R. A. F. Karachi about the middle of January. All triangula- 
tion stations and points were postpoiuted on the photographs on the 
ground. - ° 

58. Office WorK. — 4 surveyors undeiAIr, V. D. Chopra (U. S. S.) 
were einplojxd on fair mapping and miscellaneous work throughout the 
field season. During recess, fair mapping was divided into two sections. 
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No.- 1 under Mr. Chowdhury Mohd. Aslam (Class II) consisted on an 
avera^re of 6 surveyors, and No. 2 under Mr. V. D. Chopra (U. S. S.) 
consis"ted on an average of 9 surveyors. 2 fair sheets of arrears mapp- 
ing and 3 of current mapping u'ere completed throughout the year. 

59. Keproduction Section. — This section under Litbo. -drafts- 
man Shahabuddin was employed on miscellaneous work throughout the 
year. 


No. 18 (Air Survey) Party. 

R* C» R*i ]i*Hi 

60. General. Kecess and field headquarters remained at Murree 

and Risalpur respectively, the latter opening on 22nd October 1937 
and closing on 18th April 1938. 

0X. Personnel,' — The average strength of the part 5 '' was 2 Class 
I 3 Class II, 3 Upper Subordinate officers and 21 Lower Subordinates 
(excluding clerks and reproduction section personnel). 

62. Areas surveyed.— 

1,000 square miles of triangulation. 

285 square miles compiled (1-inch original survey), 

139 square miles compiled (1-inch revision survey). 

164 square miles compiled (1-inch provisional survey). 

63. Field vrorK-— 

522 square miles vertical photography. 

136 linear luiles oblique photogi-aphy. 

No. 1 (Indian) Wiug Station, H. A. F., Kohat supplied ^'ertical 
photographs of 250 square miles and oblique photographs of 11 Jin^ear 
flying miles in tribal territory in sheet 38 L for height determination. 

No. 2 (Indian) Wing Station, K. A. F., Kisalpur supplied oblique 
-pbv,t‘c>gTapVis oi vaU-aa va tvyaal t-awW-c-ry . Tlae, TaraaYTiiTkg 

vertical photography, wliich was to have been carried out again could 
not be undertaken for technical and political reasons. 

64. CompilatioU. — Compilation of areas photographed in tribal 
territory was carried out under Khan Sahib iMuhainmad Hasan (Class 
11) assisted by Mr. 1?. K. Wilson (Class II). The area which was 
compiled for detail only was G6 square miles. 

65. Office WOrF. — Five draftsmen under Mr. Bashirullah Khan 
(U- S. S.) were employed on fair mapping and miscellaneous work 
throughout the j’-ear. 

2 fair sheets were completed and submitted for publication during 
the year ^ 

66. Training.— Unring the year 1 Class I, 1 Class II, 1 Upper 
Subordinate officer and an average of 5 Lower Subordinates were under 
training in air survey. 

67. Instruments. — A Stereocompar.itor, manufactured by the 
Cambridge Instrument Co,, with optical work by Messrs. Ross, was 
received. This instrument will facilitate research into methods of air 
survey of areas sparsely controlled by triangulation. 
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68. Co-operation witli tlie Army and H. A. F. — Ou tho 
cesfeation of operations in Waziristiin, the Field Survej’ Section, Wnzirforce, 
returned to Eisfdpur and was disbanded on 16th December 1937. 

During; recess parties of pilots and air gunners from the R. A. F, 
IJill Depot, Lower Topa, \'isited the oBice, where methods of air survey 
were demonstrated to them. 

69. Reproduction Section. — For detail of the work of tho 
reproduction section see page 71. 
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VI SUHVEY REPORTS, GEODETIC BRANCH. 

No. 1 Party. 


(“Major K* Grono, u*R*, to 31-10-S7 * 

OifiwtH II, Osmaston, M.c., n.E„ from 1-11-3". 

70. General, — Tho carried out topofp*apliical surveys in 

Bombay, Central India, Gujarat States, Punjab States, Bajputfina, Sind, 
States of M^'estern India, and the United P^o^’inces, in sheets 46 I, 46 E, 
55 E, 40 K, 40 L, 40 P, 45 B, 53 N, 53 J, 53 F and G'2 B. 

Tho programme also included revision for a new edition of the 
Dehra Dun Guido Map and special maps for military training purposes ; 
correction surveys in Dehra Dun district and Tohri-Garhwill State; and 
tho following surveys, on iiiiyment : — 

(«) A military training map, on the 1-inch scale in Bhopal State, 
at the request of the Darbar. 

(5) Certain correction surveys of the internal boundaries of 
Jodhpur (Marwar) State. 

(c) The preparation of a special map on the ^-inch scale for 
Jodhpur (Marwar) State. 

Contributions were received during the year towards tboir share of 
the cost of the party survey programme from tho States of Jodhpur 
(Marwar), Indore, Banswura, Jaora, Batlam and Partfibgarb. 

The field headquarters of the party opened at Ajmer on 13th 
November 1937 and closed there on 20th March 1938, when it moved to 
Mussoorie for the recess. 

71. Personnel. — The field strength of tho part}’' was 1 Class I, 
5 Class II, 5 Upper Subordinate ofiicers, including 2 probationers, and 48 
Lower Subordinates, including 4 clerks. 

72. Areas surveyed. — 

96 square miles of 3-incli revision sur\’ey. 

547 square miles of 1-inch original survey. 

418 square miles of 1-inch correction survey. 

105 square miles of l-inc}i resurvey. 

254 square miles of ^-inch original survey. 

27 square miles of J-inch revision survey. 

8,700 square miles of 4-iuch original survey, 

3,313 square miles of J-inch original sum'cy. 

73. Field work, — 

GarhwCtl Gamp. A small camp consisting of Mr. J. N. Kohli 
(U. S. S.) and three surveyors carried out 254 square miles of *^-inch 
original survey in tho Himalayas in sheets 53 N/XK and 02 B/NW and 
also 27 square miles of revision survey in sheet 53 N7N\V. This coinplotcd 
the modern Bur%'ey of Garhwal district. The camp left Mussoorie at tho 
end of August 1937 and returned to Dehra Dun at the end of November, 
when it was re-formed and known as Camp (6) of Detachment III. 

The area of original survey included tho cast and west slopes of 
Kamet'peak (25,447 feet) and the Uoti valley. Duo to Hovcro cold ami 
lack of fodder for animals, all passes to Tibet close about 15th October 
and tho higher villages are completely evacuated by about 20tli October. 
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A heavj’' Bnowfall occurred from 14tli to IGtli September nncl anotbor cm 
28th October, othenvise the weatlier was good. 

Transport above 7,000 feet was mainly b 3 ' coolies drawn from the 
higher \'illagos beyond doshimath, but yak and sheep \Yere also verv 
useful when coolies could not be obtnineeb 

Pcrsoiincd kept in very good health throughout, but there was one 
fatal accident when a khaJasi slipped down an ice eon/o/Vand was killed. 

Detaclimont I., under tlie Ofheer in charge of the parh% consisted 
of two camps. 

Crimp (/) under Mr. P. S. Shinghal (Class II) with an average of 
d surveyors until .January, and then under Mr. J. C. Koss (Class II) and 
later Mr. T. M. C Alexander (Class 1 1) with 5 additional surveyors from 
Detachment 11. It cuinpleted 1,090 square miles of originar survey on 
the A-ineh scale in sheet 46 I*N\V in the States of Bunswara, Dungarpur 
and Udaipur (or .Ale war). 

Cnynp (2) under Mr. J. C. Koss (Glass II) with 5 surv'ej^ors comple- 
ted the original survey of ad? square miles on the 1-inch scale and 555 
square miles on the 4-inch scale in sheets 46 1 and 46 E in Broach 
and Pa!ich Mahals district and the States of Baria, Satijoli, Sant, Indore, 
Jhfibua, Banswara, Kushalgarh, and Diingarpur. 

The country consists of undulating jungle-covered hills and ravines 
interspersed with flatter cultivated areas. 

The rainfall is meagre and the countryside dr 3 ’ and arid, water being 
stored iu bitvdcd tanks. Jklost of the streams dry up for several months 
in tile 3 ’ear. With the exception of crocodile in the larger rivers and 
neighbouring tanks, the area is singularlj* devoid of game. 

Health. — 31alaria is prevalent till December and several men had 
attacks at the beginning of the season. 

DetadimGnt II., under Mx*. T. il. C. Alexander (Class II), con- 
sisted of 3 camps, working in the Eajputana and Sind deserts near the 
S. E. boundary’ of Jodhpur State. 

Camp {S) under Mr. it, W. Kalappa (U. S. S. ) with nine survex'ors 
completed the original sxirvcy of 1,408 square miles on the 4-inch and 
],tS14 square miles on the I-inch scale in sheet 40 K in Jodhpur (Marwar) 
State, and Thar Pfirkar disti'ict of Sind. 

On completion of the camp’s programme, its surve^^’ors wore trans- 
ferred to other camps and Mr. Kalappa proceeded to Mussoorie early in 
March to commence the mapping. 

Camj^ {4) under Mr. K, A. Sheikh (Class XI) with nine surve^'Ors 
completed tlie original survey of 2,701 square miles on the 4-inch scale 
in sheets 40 K and D in Thar Parkar district and Cutch State. 

Camp ((7) under itr. A. G. Qureshi (U. S. S.l with nine survej'ors 
completed the original survey* of 2,040 square miU-s on the 4-inch and 
1,40.9 square inile.s on the ^-xnch scale in sheets 40 L and P, and 45 D in 
Thar Parkar district of Sind and Jodhpur (Mfirwar) Stnte, 

Mr, T. .M. G. Alexander (Cl ass IT ) in addition to supervising the 
work of the camps of the detaclimont completed the survey of 90G square 
miles on the Vhich scale of the Kami of Cutch area in sheet 40 L.. 

• The country" consists tnainU' of grass and scrub-covered Band-liilis up 
to 250 feet iu height but in sheets 40 Iv/XE and 40 L/SE suddonU’ changes 
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to hard bare ground and isolated rocky hills. A scrub-covered plain 
forms the delta of the Luni River in sheet 40 P/NW. The sandhills are 
of the typical shapes formed by prevailing SW winds. 

A large area of the Rann of Cutch falls in the southern portion of 
sheets 40 L and 40 P/NW ; the Rann in these parts is mostly dry except 
for an area west of the Luni delta. The surface of the Rann is only a 
few feet above sea level and extends for many miles as a perfectly level 
plain of sand or mud. Salt deposits ,occur in parts. 

The most outstanding group of hills are those of Nagar Parkar on 
the northern border of the Rann in sheet 40 L which rise abruptly to 
over 1,000 feet above the surrounding plain. 

Chinkara are very numerous over the whole of the sandy area 
and along the borders of the Rann of Cutch, in spite of there being no 
water for them* to drink. The plains of the Luni delta and the Nagar 
Parkar talisil teem with sand grouse; bustard and partridge are also 
common throughout the area. Those portions of the Rann of Cutch 
which are under water are alive with bird life including many pelican and 
thousands of flamingo. 

Weather conditions are favourable for survey work from November 
to February and the country is healthy and free from malaria. After the 
middle of February the shallow wells dry up and the only water then 
obtainable in the desert areas is from w^ells, sometimes over 400 feet 
deep. 

There are no tracks fit for wheels in the desert area and local camels 
were employed for transport. Supplies were only obtainable at larger 
villages. 

Detaclmient III., under Mr. F. J. Grice (Class II); headquarters 
at Dehra Dun. 

Gamp (6) under Mr. J. N. Kohli (U. S. S.) with 2 surveyors, later 
reinforced by 6 surveyors of Detachment II, completed 96 square miles of 
revision survey on the 3-inch scale and 418 square miles of correction 
survey on the 1-inch' scale, in sheets 53 J and F in Dehra Dun and 
Saharanpur districts and Tehri-Garhwal State. 

Gamp (7). Towards the end of the field season a small camp, 
consisting of Mr. K. A. Sheikh (Class II) and three surveyors completed 
105 square miles of resurvey in Bhopal State on the 1-inch scale in sheet 
55 E. This survey was required by the State for a special military 
map. 

Dratving Section. During the winter a small drawing section at 
Dehra Dun continued the plotting of Himalayan photo-surveys near 
Nanda Devi and the mapping of Himalayan sheets. 

74. I16C6SS duties. — The party was organized for recess into 3 
main sections. 

Wo. 1 Section under Mr. T. M. 0. Alexander (Class II), assisted by 
Messrs. A. G. Qureshi and M. W. Kalappa (U. S. S.), undertook the 
mapping of the desert areas. 

No. S Section under Mr. J. C. Ross (Class II) mapped the Himalayan 
areas. 

No. 3 Section under Mr. P. S. Shinghal (Class II) mapped the areas 
falling in sheet 46 I. 
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Air. F. J. Grico (Class II) was in charge of the mapping of the 
special Alilrwar Map and exercised general supervision over the other 
sections until his transfer to the Frontier Circle at the beginning of July. 

The following survey’s were handed over to Ko. 2 Drawing Ofhco 
for mapping: — 

The Dehra Dun Guide map. 

Special Map for the Indian Military Academy. 

Special militarj” training map for Bhopal. 

Correction of sheets 53 J/3 and F/lo. 


No. 20 ( Cantomnents ) Detaclimont. 


Of'.cer itt thar^*. 



* 

Mr. A. J. A. DroVc, d.c.M., to 19.3-S3. 
Sfr. W. H. Strong, m.b.e., from £0-3.3?* 


75. General. — The detachment resurveyed cantonments and 
their bazars on the IC-inch and 64-inch scales respectively, in accordance 
with the programme approved by the Engiueor-in-Chief and the Defence 
Department. 

The field season commenced on the 18th October 1937 and closed on 
the 5fh April 1938, field headquarters remaining at Dehra Dun. 

PcTsomicl. — The field strength, excluding the officer in charge, was 
2 U. S. officers and 32 Lower Subordinates, including 4 draftsmen, 5 
computers and 2 clerks employed at field headquarters. 

76. Areas surveyed, — 

IG-inch original survey, 

Peshawar Cantonment ... ... 1,433’5 acres. 


64~inch original survey. 

Syce Mandi (Kisrdpur) ... ... 17*7 acres. 

P^S-inch original sivrvcy. 

No. 44, 44 A and 46 E. C. Koad, Dehra Dun... 3*1 acres. 

IG-inch resurvey. 

Mardun Cantonment ... ... 920*8 acres. 

Peshawar „ ... ... 5,466*5 „ 

Risfilpur „ ... ... 10,670*8 „ 

The above areas include overlap. 

G4-inch resurvey. 

Mardun Bazar ... ... ... 13*8 ncres- 

Peshawnr Cantonment Bazars ... ... ♦67*0 ,, 

Risulpur ,, ,, ... ... 276*1 ,, 

^Includes 4*6 acres overlap. 

77. Fieldwork was organized as follows: — 

Camp (7) with headquarters at Peshawar under Air. Bakhshi Harnam 
Singh (tJ. S. S.) with 9 surveyors and 1 traverser completed the detail 
sniwoy of Peshaw'ar Cantonment and the adv.-ince traversinor and levelling* 
of Drigh Road. " 

One computer was attached to the camp for training in plano-tahlinf^. 
Camp (P) With headquarters at Biefilpur under Air, A, Francis, c.H. 
(U.S.S.) with 9 6urv*oyors and 2 traversers completed the detail survey 
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of Mardun and Eiealpur Cantonments as well as a small estate in Dehra 
Dun, and the advance traversing and levelling of Sialkot Cantonment. 

78. Traversing and Levelling. — 232-3 linear miles of travers- 
ing and 65 ‘2 linear miles ot levelling v^ere completed for the nest sea- 
son’s survey at Drigh Road and Sialkot. 

Also 3-0 linear miles of traversing were done in connection with 
boundary alterations at Mardan and Rawalpindi. 

79. Recess duties. — Fair mapping wms allotted to two sections 
during the recess under Messrs. Bukhshi Marnam Singh (U. S. S.), and 
A. Francis (U. S. S.), the former also supervising the computation section, 

A section of 4 draftsmen and 4 computers under the supervision 
of the othcer in charge, was employed throughout the field season to 
deal with arrears of mapping and computations of the advance frame- 
work. 

20 sheets on the 16-inch scale and 11 sheets on the 64-iuch scale of 
^Abbottabad, *Cawnpore, ^Chaklala, ^Dehra Dun (I. M. A.}, *Rawalpindi 
Cantonments and Bazars were completed and sent for publication, while 
21 sheets on the 16-inch scale and 19 sheets on the 64-inch scale of 
Mardan, Peshawar and Risalpur Cantonments Bazars, comprising the 
current season’s mapping were partially completed. 

The computations of traversing and levelling carried out during the 
field season were also completed during the recess. 


■ * * 


* Arrears mapping. 
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VTI.— StTKVET REPORTS, EASTERN CiRCtE. 

•nkTT 3 Trr'frnr>* fC'oIonel F. J. 31. King, to 29-5-38. 

DIHECTOK:— F. B- Scott, I.A., from 30-5.38. 

80. Summary. — The units administered by the Eastern Circle 
'were Kos. 4, 5 and 12 Parties, and Ko. 5 Drawing Ofnco, 

81. Areas surveyed, — 

555 square miles of 4-mch original survey. 

200 square miles of 4-incli correction survey. 

10,037 square miles of i*inch original survey. 

4*9 square miles of 2dnch original to^Yn survey for 1-iiich 
mapping. 

10 square miles of IG-inch special air 6ur\’ey. 

2,918 square miles of triangulation. 

2,427 linear miles of traverse. 

00 linear miles of traverse for 16-inch special air survey. 

29 linear miles of levelling for 16-inch special air survey. 

23S linear miles of tertiary levelling for future 1-inch survey. 

82. Air Survey. — The work done in connection with the air 
survey of Bettiah town is described in No. 4 Party’s report (p. 45). 

83. Training'. — The numbers of probationers under training were 
ns under: — 

Class I Service ... ... ... One. 

Class II Ser\ice ... ... ... Two. 

U. S. Ser\’ice ... ... ... Three. 

Two pupil surveyors were also recruited during the year under 
report. 

84. Special. — The Director, Eastern Circle, inspected No. 6 
(S.I.) Independent Party in the field. 

No. 4 Party. 

_ - , (’3rr. C. H. Trcsliani, T.T)., to 31-5-3S. 

OJnccr in charge.- ^ ^ 

85. General. — The party continued surveys on the 1-inch scale 
in Bhfigalpur, Darbhanga and Puruea districts of Bihar in sheets 
72 J and N, and carried out traversing in advance for subsequent survey 
in Champaran, Muxaffiirpur and Saran districts of Bihar in sheets 
72 B and F. 

About GO linear miles of traversing covering about 10 square miles 
was run to fix points for the air surv'ey of Bettiah town and about 29 linear 
miles of tertiaiy levelling was run to fix spot level heights in the same 
area (as contours were not shown). 

Field headquarters opened at Bhagalpur on 15th November 1937 
and closed on 11th April 1938. 

86. Porsonnel. — The field strength consisted of one Class I 
officer, 4 Class II officers, 2 Class II probationers under trainincr, 3 
Upper Subordinate officers, 3 Upper Subordinate probationers under 
training, 28 suiY'eyors, 4 traversers, 5 computers, 3 clerks, and one 
store-keeper. 
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Messrs. F. M. Hawley and J. L, Sahgal (Class II) were transferred * 
from the party in April and May 1938 respectively. 

Mr. N. N. Chuckerbutty (Class II) joined the party in May 1938 
from the Geodetic Branch to replace Mr. j. L. Bahgal transferred. 

87. Areas surveyed. — 

4,156 square miles of 1-inch original survey. 

10 square miles of 16-inch special air survey. 

1,311 linear miles of theodolite traverse for future 1-inch survey. 
60 linear miles of theodolite traverse for 16-inch air survey 
of Bettiah town. 

238 linear miles of tertiary levelling for future 1-inch surveys. 
29 linear miles of levelling for 16-inch air survey of Bettiah 
town. 

88. Field work was organized as follows: — 

Camp (i). — Mr J. L. Sahgal (Class II) with 1 Class II probationer, 

1 IJ. S. officer, 1 U, S. probationer, and 9 surveyors completed 1,551 
square mUes of original survey on the 1-inch scale in sheet 72 J in 
Bhagalpur and Darbhanga districts of Bihar. 

Gamp (^).— -Mr. J. C. Berry (Class II) with Mr. U. D. Mamgain 
(0. S. S.) as Assistant Camp Officer, 1 Glass II probationer, 1 0. S. 
probationer, and 8 surveyors completed 1,272 square miles of original 
survey on the 1-inch scale in sheets 72 J and N in Bhagalpur, Darbhanga 
and Burnea districts of Bihar. 

Gamp (S').- — Mr. F. M. Hawley (Class II) with 1 0. S. probationer 
and 9 surveyors completed 1,333 square miles of original survey on the 
1-inch scale in sheet 72 H in Purnea district of Bihar. 

Sir, 0. D, Mamgain (0. S. S.) was transferred to this camp from 
camp (2) towards the end of March with a view to taking over charge 
of the camp from Mr. Hawley who was under orders for transfer to 
Burma on completion of the field work. 

Camp (.4)* — G. H. Khan (Class II) with 4 traversers and 
5 computers one of whom was employed on levelling and traversing, 
completed 1,311 linear miles of theodolite traversing and 238 linear 
miles of tertiary levelling, covering an area of 3,847 square miles for 
future 1-inch surveys in sheets 72 B and F in Champaran, Muzafifarpur 
and Saran distficts of Bihar. One 0. S. probationer was transferred to 
this camp from camp (3) from February and received training on 
traversing, levelling and computations. 

89. Bettiah Town Air Savvey. — Mr. Muz affar Husain (0. S. S.) 
with 2 surveyors, 1 traverser and 1 leveller completed the ground work 
for the 16-inch special "air survey map of Bettiah town. This consisted 
of. — 

(а) 60 linear miles of traversing covering about 10 square miles. 

(б) 29 linear miles of tertiary levelling run to fix spot level heights 

all over the area as no contours were shown. 

(c) Inking up detail only of 20 16-inch rectified blue-toned en- 
largements on correctostat paper, comprising 4 sheets of the 
town and surrounding country. Inking up of blue -toned 
photographs enables drawing blue prints^ to be prepared by 
direct photography. 
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90. Description of country. — The area under survey 5s a flat 
alluvial plain, intcr-:ectod by rivers and innumerable natural drainaj^e 
channels; it is well populated, hij;Uly cultivated^ and interspersed with 
numerous hd(fhc and scattered trees. The Kosi Biver at present floods 
the area fallhifr in the Supaul subdivision of Bhatr«'^lpur district. This 
river is constantU' chaiifjing its course and its present movement is 
westwards. The" periodical flooding of the Kosi covers the ground with 
a thin laj^er of silt which destroys all cultivation and in the coiirvSe of time 
the area is covered \vith high grass and reeds. The area previously 
alTccted is being gradually reclaimed now. Koad and railway communica- 
tions are good on the whole, but there are few motorablo roads. 

91. IVIiscoUaueouS, — In the area covered by the flooding of the 
Kosi, malaria is prevalent, but the health of the party was good on the 
whole 

92. Hgcoss duties. — The 19 l-inch sheets surveyed during the 
fioltl season were fair mapped during recess by three sections under 
Messrs. X. N. Chuckerbiitty, J. C. Berry and G. H. Khan (all Class 11) 
respectively. 

The dra-wing of tbo Bettiah town air survey work was carried out 
under Mr. 31uzaflhr Husain (17, S. S.}. 

Traverse computations were completed under Mr. U. D. Mamgain 

(U. S. S.). 


No, 5 Party. 

Oftcer in charge . — Captain I. U. R. Wileon, k.e. 

9 3. Greuoral, — Topographical survey on the scale of 1 inch to 
1 mile was continued in the Raipur district of the Central Provinces, the 
Sambalpur and Koraput districts of Orissa, and in the Chliattlsgarh 
States (Eastern States Agency), in sheets G4 H and L. 

Triangulation for topographical survey was carried out in the Chanda 
district of the Central Prorinccs, and in the Chbattisgarh States, in sheet 
65 A. 

The field headquarters remained at Raipur and the field season 
opened on 8th November 1937 and closed on 14th April 1938. 

94. Pei'Sonnel. — The field strength consisted of 1 Class I officer, 
4 Class II officers, 2 U. S. officers, 28 surveyors, 3 computers, 1 drafts- 
man, 3 clerks, and 1 store-keeper. 

95* Areas surveyed, — 

3,342 square miles of 1-inch original survey. 

2,243 square miles of triangulation for 1-iiich survey. 

96. Field worlc was organized as follows: — 

Ca77ip (J). — Mr. B. N. Saha (Class II) with 11 surveyors and 1 
computer completed 1,324 square miles of original survey on the l-incl» 
scale in sheet 64 L falling in Raipur (C. P.) and Sambalpur (Orissa) 
di.'^tricts, and in Patna State ( Eastern States Agency). T^vo surveyors 
were transferred to No. 4 Party from 1st January and the camp was 
later reinforced by’l siiri'eyor from camp (3). 
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Gamp (^). — Mr. C. T. Hurley (Class II) 'with Mr. A. R. Khan 
(U. S. S.) and 10 sum^eyors completed 1,184 square miles of original 
survey on the 1-inch scale in sheet 64 L falling in Raipur district (O. P.) 
and in Sambalpur and Koraput districts (Orissa). In February, the 
camp was reinforced by 1 surveyor from camp (3). 

Camp (^). — Mr. fi. H. Phillips (Class II) with 7 surveyors, 1 
computer and 1 draftsman completed 834 square miles of original survey 
on the 1-iuch scale in sheets 64 H and L falling in Raipur district (C, P.). 
In February, 2 surveyors were released to reinforce camps (1) and (2). 

Triaiigidation. — Messrs. Mohd. Alauddin (Class II) and Mohabat 
Ali (U. S. S.) completed the triangulation of 2,243 square miles in sheet 
65 A falling in Chanda district (C. P.) and in Bastar State (Eastern 
States Agency). 

97. Description of country". — Except in sheets 64 H/13, which 
was open cultivated plains, and 64 L/9, 10 and 11 which were cultivated 
plains interspersed with jungle clad hills, the country consisted almost 
entirely of undulating country covered with fairly dense jungle and high 
grass. This includes the Sonabira plateau, which is about 40 miles long 
with a greatest width of some 12 miles and stands about 1,000 feet 
above the surrounding country. Most of the country had to be surveyed 
by traverse methods, and consequently progress was rather slow. 

98. IMiScellaUGOUS. — The health of the party was good, though 
part of the area was reputed to be bad for black-water fever. Except 
for one case of chronic malaria there-was little sickness. 

One survej^or while on medical leave died on 22nd December 1937 
and 2 khalasis while on duty died of malaria in the Raipur Hospital. 

99. RgcgsS dntiGS. — The 12 1-inch sheets were fair mapped 
by 3 drawing sections under Messrs. B. FT. Saha, D. N. Saha and 
M. H, Phillips (all Class II) respectively. The computing section under 
Mr. Mohd. Alauddin completed all work in hand, and Messrs. Mohd. 
Alauddin and Mohabat Ali computed their own triangulation. 


Ho. 12 Party. 

Officer in charge . — Captain E-. H. Sams, r.e. 

100 . * GrenGral — The survey operations of the party in sheets 79 H, 
79 0 and 84 C included the survey of part of Koakhali district, the 
completion of Chittagong district and Chittagong Hill Tracts of Eeno-al 
on the 1-inch and 4-inch scales, and the completion of Akyab district^of 
Burma on the 1-inch and l-inch scales. 

During a punitive expedition under the Deputy Commissioner, Nacca 
Hills district in December, survey operations on the 4-inch scale were 
carried out in the Control and Tribal Areas adjoining the Hao-a Hills 
district of Assam. 

Triangulation and traverse for future 1-inch surveys were carried 
out in the Garo Hills and Goalpara districts of Assam, and in Bo ora 
Dinajpur, Mymensingh. Rajshahi and Rangpur districts of Bengal and 
Cooch Behar State of Eastern States Agency in sheets 78 C and*G, 
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The iiclfl Iie;jc1<iiiiirter3 of the party opened at Chittagong on 2Sth 
Ocioljor 10^37 and closed on 11th April 11*38. 

101. Porsonnel. — ^'Ihc strength of the partj* was 1 Class I otIiccr> 
5 Class II oflicers, 5 Upper Subordinate ofiicet^, and 36 Lower Sub- 
ordinates incliuUng 20 survej’ors. 

102. Areas surveyed — 

4*9 square miles of 2 -inch original town survey for l-inch 
mapping. 

3, 1*^9 square miles of 1-inch original survey. 

5.55 square miles of 1-inch original sll^veJ^ 

200 square miles nproximatoly of 1-inch correction survey. 
075 square miles of triangulation for 1-inch survey, the 
reconnaissance of which had been completed last 
season. 

1,116 linear miles of traversing. 

103. Piold TVOrk was organized ns follows: — 

Camp (/). — Mr. W. H. Strong, M.u.i:., (Glass II) and 10 surveyors 
completed 529 square miles of original sur\'ey on the 1-incb scale and 
555 square miles of original survey on the Uinch scale, in sheets 84 C 
and 79 O. This camp was closed at the end of Pebruarj' on Mr. Strong 
being transferred to the Geodetic Branch, and the suvoyors were distribu- 
ted to the other two camps. 

Camp (£?). — Mr. A. R, Quraishi (Class II) with Mr. A. P. Datta 
(U. S. S. ) and Mr. C. H. Fernandez (U, S. S.) for two months only, and 
S surveyors completed 1,203 square miles of original survey on the 1-inch 
scale in sheet 79 X. 

Camp (S ). — Mr. A. Ahad (Class II) with Messrs. L. J. Bagnall and 
X, L. Gupta (both Class II), Mr. Hari Singh, for two months only, and Mr. 
S. B. P. ilathiir (both U. S. S. ), and an average of 13 surveyors comple- 
ted 1,407 square miles of original survey on the 1 -inch scale in sheets 
79 X and O, as well as 4*9 squai-e miles of Chittagong town survey on 
the 2-inch scale for 1-inch mapping. 

In all camps field blue prints were utilised. The material for these 
blue prints was obtained from the Survey of India preliminary editions 
for the areas of plain in Noahhali and Chittagong districts of Bengal, 
while for the hill^’ and hoavil}' wooded portions of Chittagong district, 
1-inch reductions from 4-inch air surveys were used and proved to bo of 
great value. 

yok-hn Expedition, — In Pecembor, Surve3’Or K. S. Lo^'crwoll accom- 
panied the Xokhu punitive expedition to the Control and Tribal Areas 
adjoining the X'riga Hills district of Assam, and completed approximately 
200 S(iuaro miles of correction survey- on the J-inch scale in sheets 83 J 
K, X and O. 

Trian(i\dniioi\. — Hari Singh (U. S, S.) Carried out triangulation 
of C75 square miles in sheet 78 G, the reconnaissance for wldch was 
completed hy him in season 1936-37, 

Traca\>'e .^ — Rigorous traverse was carried out in sheets 78 C and 
G for 1-inch survoj' for season 1938-30. 

A total of 1,116 linear miles of traverse was completed hy the party. 
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104. Description of country. — The area surveyed by camp (1) 
in Chittagong district and Chittagong Hill Tracts of Bengal and in Akyab 
district of Burma consisted mostly of dense jungle clad hills, rising in 
Burma to 2,500 feet and included part of the Matamuhari Reserved 
Forest in Chittagong Hill Tracts. The hills were drained by intricate 
systems of ndlas and divided by cultivated plains. 

An area of coastal plain, interspersed with tidal creeks and channels, 
was also surveyed in Chittagong district. 

In camp (2) the area in Noakhali district of Bengal, consisted mostly 
* of heavily populated cultivated plains, and included the survey of coastal 
areas and some large and small islands in the Bay of Bengal. 

Camp (3) had considerable areas of low densely forest-clad hills with 
tortuous drainage systems and divided by broad and densely populated 
cultwated plains, in Chittagong district and Chittagong Hill Tracts. 

Communications throughout were. good, except in the eastern parts 
of the area of camps (1) and (3) where only coolie transport was available. 

105. Miscellaneous. — 

Health . — There were several cases of malaria, but on the whole the 
health of the party was good. One surveyor contracted black-water- 
fever early in the season and was invalided from the area. 

Weather . — Throughout the season remained fair. 

Fauna . — A few traces of wild elephant and deer were found in the 
jungles of Chittagong Hill Tracts and Burma. Jungle fowl and pheasant 
abound in the hills of Chittagong district and snipe in certain coastal 
areas. A few duck were found in the islands of ^^oakhali district. 

106. Recess duties. — The party was organized in three draw- 
ing sections under Messrs, O. D. Jackson, A. E. Quraishi and A. Ahad 
(all Class II). 

The 18 l-inch sheets surveyed during the season were fair mapped. 

The computations for the traingulation and traverse carried out 
during the field season were completed by the end of recess. 
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VIII.— SURVEY REPORTS, INDEPENDENT PARTIES. 

* 

107. Xo. 0 (South India) and Burma Survey (late Xo. 10 Burma) 
Independent Parties are administered directly hy the Surveyor General. 
Their mapping and survey areas are approximately the same as those 
of the former Southern and Burma Circles respectively, abolished in 1932. 

No. 6 (Soutli India) Party. 

Oj'tccrtn charge, — Major G. W, Gommoll, r.A. 

108. General. — The party was engaged on 1-inch and J-inch 
topographical surveys in Bastar State, Central Provinces, Madras and 
Orissa and also on triangulation and theodolite traverse for the control 
of next season’s l-inch survey in Bombay and the Deccan States. The 
catnp allotted to work in Bastar State, Central Provinces and Orissa, took 
the held at the beginning of October. Triangtilators, traversers and the 
remaining field personnel took the field at the end of Xovember. Field 
headquarters was established at Xidadavolu in West Godavari district 
on 26t}i Xovember. All field personnel bad returned to recess in Bangalore 
by the end of April. 

109. Personnel. — Field strength was 2 Class I, 3 Class U 
and 6 U. S. officers and 42 sur\'eyors. 

The strength of the permanent Drawing Section at Bangalore 
engaged on compiled mapping, computing and miscellaneous di'nwing 
was 1 Claes II and 2 U, S, officers, 5 draftsmen, 7 surveyors and 
2 computers, 

110. Areas surveyed.— 

4,304 square miles of 1-inch original survey. 

1,120 square miles of J-inch original survey. 

5,337 square miles of triangulation- 
257 linear miles of traverse for control of approximately 
hi 494 square miles of future 1-inch survey, 

111. Field work was organized as follows : — 

Camp (I). — Mr. P. A. Thomas (Class II) with 1 U. S. officer 
and 12 sun*oyors completed 280 square miles of 1-inch original survey 
in Bastar State and in Koraput district of Orissa in sheet 65 E as 
well as 1,120 square miles of 4-inch original survey in Bastar State, 
in Raipur district of Central Provinces and in Koraput district of Orissa 
in sheet 65 I. 6 8Ur%'eyors of this camp were subsequently transferred 
to camp (5). 

Cnnij) (5). — Mr. E. X. Xatesan (Class II) with 9 surveyors completed 
1,139 square miles of 1-inch original sun’ey in Kistna and in 4Ycst 
Godavari districts of Madras in sheet 65 H. 

Cavip (5). — Mr. K. B, Mutbanna (D. S. S.) with 5 sur^’eyors com- 
pleted 702 square miles of l-inch original surve}" in Kistna and in West 
Godavari districts of Madras in sheet 65 H. 

Camp (4)* — H. X. Murti Rao (U. S. S.) with G Burve 3 ^orB com- 
pleted 757 square miles of l-inch original survey in West Godavari 
and in East Godavari districts of Madras in sheet 65 H. 
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Gamp (5).— Mr. M. E. Nair (Class II) with 1 U. S. officer, 10 sur- 
veyors and 6 surveyors transferred from camp (1) completed 1,426 
square miles of l*inch original survey in West Godavari and in East 
Godavari districts of Madras in sheets 65 H and L. 

Triangidation. — Lt. E. C. A. Edge, r.e. (Class I), triangulated an area 
of 1,067 square miles in Belgaum, Dharwar and North Kanara districts of 
Bombay in sheet 48 I. Mr. M. A. Azim, i.D.s.sr. (G. S. S.), reconnoitred 
an area of 3,990 square miles in Belgaum and Bijapur districts of Bombay 
and in the Deccan States in sheet 47 P. Stations and points of old 
triangulation were identified and flaofsred and the existing framework 
supplemented where found necessary. Mr. B. B. Kuttappa (tJ. S. S.), the 
Assistant Camp Officer of camp ( 1 ), triangulated the 280 square miles 
of Bastar State and Koraput district which was surveyed on Idnch scale 
by this camp. , 

Traverse, — Mr, A. Shnmanna (U. S. S.) supplemented Lt. Edge’s 
triangulation by 257 linear miles of theodolite traverse in Dharwar and 
North Kanara districts of Bombay in sheet 48 1. 

112. Description of country. — In Bastar State and Orissa in 
sheets 65 E and I, the country surveyed is for the most part an undulating 
and densely wooded plateau at about 2,000 feet elevation. In the less 
densely wooded parts, a meagre population terraces the depressions and cul- 
tivates paddy in the early months of the cold weather when water is plenti- 
ful. There are occasional low hills which, with few exceptions, give 
only a very limited view of the surrounding country. These were of 
great assistance to surveyors, but for the most part detail had to be 
laboriously surveyed by plane-table traverses controlled by occasional 
fixings made in high tree machans. Outturn in consequence was restrict- 
ed. In the east, the, plateau gives way almost abruptly to lower ground 
in the Central Provinces and Orissa at about 1,000 feet elevation. The 
gKdts are thickly vrooded, but hill tops are often bare and accessible and 
su^ey did not present serious difficulties. The lower ground consists 
of low wooded hills alternating with cultivated riverain plains. 

' Kistna, West Godavari and East Godavari districts of Madras 

in sheets 65 H and L the country varies from undulating uplands north 
of the Ellore Canal to a densely populated and highly irrigated riverain 
plam extending almost to the coast. At the mouths of the Godavari are 
mangrove swamps. Survey in this area was carried out chiefly by sys- 
emahe plane-table traverses controlled b^^ the previous two sensons’ 
theodolite traverse framework. 


T operations were in two very difierent types of country. 

In the Bombay areas in sheet 47 P the country^ is dry, open and undulat- 
ing. Such hills and ridges as exist are flat topped, villages being located 
intervening depressions where the only available water is to be 
ound. The country presents no serious difficulties to the triangulator. 
V “ ®^lgaum, Dharwar and North Kanara districts of Bombay in 
s eet 48 1 the countiy is mainly densely wooded plateau and low hills to 

plateau Rives way through less heavily 
wooded hiUs to the Goanese plain below. The area is sparsely inhabited and 
malarious from the close of the S. W. monsoon to the end of Deeomher. 
The plateau presented groat difficulties to the triangulator. There 
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aro few conspicuous points except evorj^reen trees whicli do not sBow tip 
well till late in the season and then only if in a patch of contrasting bare 
deciduous forest. Hills arc flat topped, and clearing, even for station 
ra^’s, is often ditlicuU and expensive. An area of about ISO square imles 
in tlie Kfiliuadi Biver basin has been reconnoitred only and left for 
triaiigulation next season before survey commences. 

The traverser’s ditiicuUies were not unusual. There are numerous 
forest tracks which provided him with suitable lines, but as undergrowth 
iu nearly all cases had to ho cleared, his progress was slow. 

113. Miscellaneous. — The health of the party was good in spite 
of the reputation for malaria which is hold by the portions of Orissa and 
the North Kaiiara forests in which the party was employed. Normal 
precautions, including quinine prophylactic measures were taken and the 
few cases of malaria in Orissa were oficctivcly treated in a local hospital 
witli atebriu injections and plasnioqnin. One khalasi died in Orissa of 
imported dysentery. A cooHc engaged on jungle clearing in North 
Ivanara died as a result of a full from a tree and one khalasi died of 
cholera at party field headquarters in West Godavari. 

114. Recess duties, — Fair-mapping of the season’s original 
survey was completed by 5 sections under Messrs. E. N. Natesan (Class II), 
l\ A. Thomas (Class IIV H. N. Murti Rao (U.S.S.), K. B. Muthanna 
(IJ.S.S.), and B. B. Kuttappa (U.S.S.). A section under Mr. B. N. 
Murthy (Class II) examined all primar^^ mapping after submission by sec- • 
tion ofiicers, Mr. M. A. Azim, i.d.s.m. (U.S.S.), assisted in this section 
after computing his own friangulaiion. Sir. B. N. Mnrthj^ (Class II) 
supervised the work of the Computing Section under ^Ir. A. Shamnnna 
(U.S.S.). 

The Drawing Section under Mr, N. S. Harihara Iyer (Class II) assist- 
ed by Mr. Kohli (U.S.S.) and Mr. Cabral (U.S.S.) was engaged through- 
out the year on compiled mapping and miscellaneous duties connected 
with office copy corrections, records and map sales. 


Burma Survey Party. 


OJKccr in 


chnrgc 
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Major G. T. Ucancy, R.r,, to 104-35. 
Mpjor n. W. Writrlit, it.r., from 174-35. 


115, Oenoral. — During a protracted field season, from November 
to June, the party carried out topographical surveys on the 1-inch scale 
of parts of the high Ixaron and Shan hills, the Sittang valley and the 
low forested hills of the Pegu Tomas, as well as triangulation and 
theodolite traversing for future Bur\"eys. 

Party headquarters opened at Toungoo on the ICth November 1937 
and closed on the 11th 3Iay 1938, hut the field personnel were not 
final]}' withdrawn until the middle of Juno. 

116. PersomiGl. — The initial field strength of the party was 1 
Class I, 3 Class II and 5 U. S. officers, 37 surveyors, 2 computers, 
4 clerks and 1 store -keeper. In addition, a Drawing Section under a 
Class II officer with 1 U. S. olTieer, 12 draftsmen, 1 clerk and 1 map 
records clerk, rcmiiincd in ilayinyo throughout the year. 2 draftsmen 
were invalided and .3 draftsmen were transferred from Calcutta in April 
1938. 
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Air. D. N. Saha (Class II) and Air. S. K. Guha (U. S. S.) Tvere 
invalided out of the area in December and Alarcli respectivelyj while 
Air. F. AI. Hawley and Air. C. T. Hurley (Class II) joined the party in the 
field on 2Ist April 1938 and 2nd Alay 1938 respectively, and relieved 
Air. C. P. E. Davenport (Class II) of the camps (4) and (3) respectively. 

Alajor H. W. Wright, K.E., relieved Alajor G. F. Heaney, K,E., on 
16th April; Air. A. F, Alurphy (Class II) relieved Mr. C. S. Alclnnes 
(Class II) of the charge of the Drawing Section in Alarch 1938, 

117. Areas surveyed. — 

2,246 square miles of triangulation for 1-inch surveys. 

1,190 linear miles of theodolite traversing for 1-inch surveys. 

3,110 square miles of 1-inch original survey. 

795 square miles of 1-inch supplementary survey. 

305 square miles of survey of vegetation and perennial water 
in areas of previous modern forest surveys. 

118. Field work was organized as follows: — 

Camp (i). — Air. H. Al. Critchell (Class II) with 9 surveyors re- 
inforced by one surveyor in April, completed 1,367 square miles of 1-inch 
original survey and 24 square miles of 1-inch supplementary survey 
in sheets 94 A and B in the Toungoo district, Karenni and the Southern 
Shan States. 

Camp (5). — Air. D. M. Saha (Class II), who on 13th December 1937 
was invalided, and reliev’'ed by Air. A. K. Sen Gupta (IJ. S. S.) with 
13 surveyors decreased by one in November, and by another two in 
Alarch, completed 1,034 square miles of 1-inch original survey and 480 
square miles of l-inch supplementary survej’^ in sheet 94 A in the Toungoo 
and YametUin districts and the Southern Shan States. 

Gamp (5). — Mr. A. K. Sen Gupta (U. S. S. ) relieved by Air, C. P. E. 
Davenport (Class II) in December 1937, with 1 U. S. olficer and 10 
surveyors increased to 12 in Alarch, completed 709 square miles of 
1-inch original survey and 291 square miles of 1-inch supplementary 
survey in sheets 94 A andB in the Toungoo district. Mr. C. T. Hurley 
relieved Air, C. P. E. Davenport in Alay 1938. 

Gamp — Air. C. P. E. Davenport (Class II) relieved by Mr. F. AI. 
Hawley (Class II) late in April 1938, with 3 U. S. officers, of whom one 
was invalided in Alarch, and 7 Lower Subordinates including 2 computers 
reinforced by a third computer for 24 months, completed 2,246 square 
miles of triangulation in sheet 85 Al in the Prome, Thayetmyo, Toungoo 
and Yamethin districts and 1,190 linear miles of theodolite traversing, 
covering an area of 4,521 square miles in sheets 85 K and 0, and 94 B 
and C in the Henzada, Pegu, Thaton, Tharrawaddy and Toungoo di.stricts. 

Three one-inch sheets of the area traversed in 94 B were sun'eyed 
during the season. Difficult and unhealthy country compelled the cur- 
tailment of the traverse programme. 

119. Supplementary Surveys l-inch scale reductions of the 

outline of old style 4-inch scale Reserved Forest maps were printed 
in blue on the plane-table sections and outline detail checked by survey- 
ors on the ground, where contouring was surveyed in original. 



til suRrar REroRTS, ikdepekdent parties. 

120. Incorporation of post'1905 surveys.-— 

Blue prints of post- 1005 Ivo^ervcd Forest maps on scale 4 inches to 

I luile with contouring were generalized and inked np and then reduced 
to scale 13 -inches to 1 mile. These reductions were printed in black and 
mosaiccfk 

Reductions gn the 1-inch scale of the mosaics covering a total area 
of SOo square miles were then printed directly on to the planctable 
sections wliich were fully inked up in colours in the field in marginal 
adjustment with adjacent held surveys. The only original work required 
was the survey of perennial water and of vegetation. This class of work 
has not been included in table C. 

121. Description of country. — The area surveyed comprises 
high forested hills rising to over 5,000 feet to the east, a flat narrow 
cultivated plain in the centre, and low densely wooded hills to the west. 
These low hills are very malarious, have very few paths and a sparse 
population, mainlj^ Karens who change their village sites about everj^ 
other year. This area had mostly to be surve^’ed by plane-table travers- 
ing, and presented difficulties in the obtaining of food and ti'nnsport. 

122. Miscellaneous. — 

Health — The health of the party was exceptionally bad. and 1 Class 

II officer, 1 U. S. officer, 1 survoj^or and several of the ifiaymyo khalasis 
were invalided out of the area ; while some surveyors and a large number 
of khalasis were admitted into the local hospitals. 

CliMatc . — In the high hills it was cold in winter and fairly pleasant 
in summer, but in the remainder of the area the temperature rose above 
10‘FF in the shade in the latter part of the season. Unseasonable rains 
resulted in the loss of many working days and the protraction of the 
field season into the monsoon caused difficulties and discomforts. 

BuTinnvisaiion of Khalasis. — The recruitment of new men from 
India was discontinued experimentally. In addition to the usual recruit- 
ment of Burmans as temporary hands, a number of Burmese khalasis 
were, for the first time, recruited from ^faymyo. 

123. Recess duties.— The fair mapping of 9 out of the 15 1-inch 
sheets surveyed was carried out by three drawing sections under Messrs. 
H. M. Critchcl! (Class IH, C. T. Huriev (Class II) and A. K. Sen 
Gupta ( r S. S. ) 

Jlr. I M ilawley (Class II) was in charge of the Computation 
Section 

The Drawing Section under Mr. C. S. McTnnes (Class II), and later 
under Mr A. f . Murphy (Class II), carried out the preparaton of colour 
patterns nnd^ grid originals, reissue work, compiled mapping, main* 
tenance of office copies and map record and i«:sue duties. ^ 

Mr. H. M. Critchcll (Class II) also supervised the preparation of re- 
served forest material for supplementary Burvc 3 "B and incorporation dur- 
ing 1038-,30 field operations. 
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IX.— MISCELLANEOUS SURVEY REPORTS. 
Training School, Dehra Dun. 

(Mr. B. T. ^Yyatfc, T.-D.,to 4-7-3S. 

Oj/iccr in charge. — ■< Kai Sahib R. B. Mathur, from 5-7-38 to 15-9-38. 

(. Charge held by D. G. B. from 10-9-38. 

124. Glass I Probationers. — After completing his course of ins- 
truction in held and recess work in the Training School, Lieut. Gurdip 
Singh, I. A., was transferred to No, 5 Party (E. C.) during April 1938, for 
further training. Lieuts. Gambhir Singh, I.A., and Eajinder Singh Kalha, 
I. A., joined the Training School in November 1937, Lieut. D. jM. Glementi, 
R.E., in March 1938, Lieuts. R, T. L. Rogers, r.e., and L. H. Williams, K.E., 
in April 1938. 

The latter Class I I. A. and R.E. probationers underwent a course of 
plane-tabling on a large scale and then on the ^-inch and 2-incb scales in 
the field. They also devoted short periods to triangulation, traversing, 
levelling, astronomy, etc. 

During recess they were given instruction in computing, drawing, 
reproduction and other branches of survey work, I.A. candidates receiv- 
ing some supplementary instruction in mathematics. 

125. Glass IJ Probationers. — Two probationers, after receiving a 
similar course of instruction, were transferred to No“. 4 Party (E. G.) dur- 
ing October 1937 for further training. 

126. Upper Sitbordinaie Service Probationers. — After a course 
of instruction in field and recess work, the Geodetic Computer who was 
appointed in February 1937, was transferred to the Computing & Tidal 
Party in August 1937 for further training in geodetic work. 
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PART 4,-MAP PUBLICATIOXsT AND OPFICE WORK. 


From 1st April 1937 to 3Xst March 1938. 


X,— INTRODUCTION AND PERSONNEL. 


127. Index maps C to G, at the end of this Keport, form 

the most important adjunct to Par: as they show the progress of 

publication to date for all standard series of modern inaps^ excluding 
transfrontier work. 

128. Letterpress. — Apart from A (Introduction) and 

X/r (the aumial report of the Mathematical Instrument Office), PaW Jii is 
divided into three main Sections ; — 

Section XI shows all publications and map issues for the year. 

)Sccfio?i XI J shows all the fair drawing, whether completed for 
publication or still in hand, carried out by the 
various drawing offices and field parties. 

Section XIII describes the work of the printing and miscellaneous 
otlices, excluding that of the Computing and Tidal 
Partj", whose work is of a geodetic character and is 
published in fuU in the annual Geodetic Report. 

129. Personnel — 

Calcutta. Director, Map Publication. 

Colonel J. D. Campbell, D.S.O., to 8-10-37. 

Lit. -Col. Li. H. Jackson, I. A., from 9-10-37 to 28-2-38. 

Colonel F. B Scott, I.A», from 1-3-38, 

Chief Draft Y. H. Grant, to 8-12-37 and from I54.3S, 

„ „ „ r. C. Mitra, from 9-12-3“ to 1-1-1-38. 


Mo. I Drairing Ofilcc* 

O.C. Mr. M. Mndaliar, M.A., to 1-3-58. 

„ Lt.-Col. L. n, Jacksou, i.A., from 2-3-38. 

n Mr. P C. Mitra. a.A., H. T)., to l-S-37, 

from 9-10*37 to S-12-37 nml on 15-1-38. 

,, ,, J. C. St. C. Pollett, H. D., from 2-S-37 

to ^10-37, from 
9-12-37 to 1-1-1-33 
and from 1C-1-3S, 


If 

ft 

„ „ to 17-1-37 

and from 19.5.87. 


f 

ft 

A. F. Murphy, to 23-2-SS. 

If 

fl 

D. N. Hanerjoo, L.c.z. 

ft 

ft 

JI. M. GanapaUiy, h-a,, from 23-^1-37. 

11 

It 

Mahbooh Atam Khan, r.«c., 

from 22-11.37. 

II 

It 

R. N. Ha^tir, 

F.S. 

ft 

Kodandora Ganapathy Mandanna, 

to 11-12-37 and from 1 1-3213, 

It 

1 1 

Pratnl Chandra Sen Gnpta, n.'ic. 

Vf 

tf 

Gtrija Sonker Ragchi, 

fo 21-8-37 and from 9-11-374 


II 

Atnl Chandra ilaulicfc. 

If 

ft 

Surosh Chandra CbaUcrjoe, u.Sc. 

»» 

II 

Napeadra Chandra Nang, 

to 11-12-37 and from 3-1-35 


3:af;raritig Ojjtcc* 

Mr. A. II. J. Dalrlol, Head Enpraver. 

F, Ij. Selfo, A'^stt. Head Knffraver, 

_ to 14-11-37 and from 29-11-37. 

,, G. J, Slialia, Offtr. Af!^tt. Head Eiipraver, 

from 15-11-37 to 28-11.37. 


x /toTOt~jjtino, ujjtce, 

O.C. Lt.-Col. W. J, Norman, h.c., xi.r. 
LTonotjcra d‘ As^iVtonf Managers^ 

Mr, S. Colqnhotm, Manager, Litho. 

„ F. K. Vandyke, Jlanaf^or, Plioto., 

to 15-9-37 and from 8-12-37 to 2-1-38 
,, L. H. Morduc, Offg. ilanager, Photo.,' t 

from 29-1-33 

>t tj I, Asstt. ,, Litho., 

„ n. G. PhiUips, Offg. AB<^tt. Manager, 

^ Litho. from 22-1-3/ 
M K. L. Der, Afstt. Manager, Photo. 

Map Dccord and Isme OJJIcc. 

O.C. Mr. O. N. Pnshong, 

Mathcwafical Itisf rumen t Ojjicc. 

-Mr, S, IS oodhou^e, Snporintondent, retired, 

„ „ , , from 4-8-37 

„ it. U. Malcolm, p.n.M.s., r.n. Met. foc., 

OlTg.JSupdt, , to 3-8-37 
” »« II Supdt., from 4-S-37 

to 

A. Lacamp, OfTg, Snpdt., from 30-3*38.' 




n $t 


If 


^ ^ m ^ VP ^ 

Arstt, Supdt., to 29-3 -33. 
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Pehra Pun. ' Director. Geodetic . 
Brancli. 


Colonel O. M. Thompson. 

yo, 2 V rawing Office, 

O.c. ilr. P. K. Eeuuick, u.b.e. 

II j, Moqmrauddin Ansari, b.a, 

„ ,, Jngal Behari Lai, 

,, „ K, 0. Gosain, fromS-l-Sr. 

U,S. „ N. 31, Bopaiah, 


II 

tt 


u.s. 

If 


Fo}’€st Map Office* 

Mr. P. C. Pilcher, C.D., to SO-O-S". 

„ P. 1Y. Smith, from 4-9-37 
” (C.D. from 1-10-37). 

„ B. B, Shome, to 8-11*37. 

„ N. C. Boy, from lS-7-37. 


1 7»£if tC Tidal Tarty, 

0,0, Major G. Bomford, r.e. 

Photo.'Zinco. Section, 

Mr, S, C, Aratoon, to 1-4-S7. 

„ H. J. Peychers, from 2-4-37. 

Zetterpresi Printing Section. 
Mr. K. H. Williams. 


Simla. Director, Frontier Circle. 

Colonel S. W. Sackville Hamilton, 

D.S.O., to 30-9-37. 

Lleut-Oolonel E. A. Glennie, D.S.O., 
B.E., from 1-10-37 to 19-10-37. 
Colonel J.D, Campbell, D.S.O., 

from 20-10-37. 


iVb. G Drawing Office, 

O.C. Lt.-Col, B. A. Glennie, d.p.o., k.e., 

to 12-11-37. 

„ Lt. D. E, O. Thackweil, e.e., from 13-11-3". 
Survey Sectiok. 


II 


ij 

It 


I7.S. 

»♦ 

if 


Mr, H. M. Critcholl, to 50-9-37. 

„ Chnni Lai Kapur, R.s. 

,, B. K. ilurthy, c.sc, 

„ M. D. Kangia, b.a., from 20-S-37. 
„ Tirlochan Singh, C.E., from 3-9-3" 


II 

>1 

It 


Gholam Hasan* 

KhusUal Khau, from 13-G-37. 
G. C. Aggarwala, B.a, 


to 8-10-37. 


Army Section, 

Captain. T. A. IVTiitmarsh, H.D., from 22-2-33. 
S/Cdr. J, G. Wilfon, H.D., to 21-2-33, 


t 

SMUong. Director, Easter 

circle. 

Colonel P. J. M. King. 


iVo, o Drawing Office, 

O.C. Mr. John MoCrakon, m.B.E. 

XJ,S, „ M. ^I. Shah, 

,, ,, A. K. Maiira, B.A. 

Bangalore* No! 6 (South India) 

Party. 

o.c. Major G. W. Gemmcll, i.A. 

I Lieut. R. C. A. Edge, it.E., from 2-9-37* 

II Mr. N. S. Ilariliara lyer- 

,, ,, E. K. Natesan, B.A. 

„ ,, M. E. Kangua, b.a,, to 19-4-37. 

„ „ M. K, Nair, b.a, 

„ ,, P- A. Thomas. 

XJ.S. „ H. Narasiniha Jturti Rao, b.a. 

,, ,, J. A. Cabral, from 23-9-37. 

,, ,, Mohabat Lai Koldi. 

,, ,, Muhammad Abdul Azim, I. P.S.U. 

,, „ X. B. Muthanna. 

,, ,, B. B. Xuttappa. 

,, „ Muliamraad Mustafa, to 11-0-37. 

,, ,, A, Shamanna 

„ „ M. A. Faniquio, b.a. 


Ttlaymyo* Burma Survey Party, 

o.c. Major G. F. Heaney, r.e. 

II Mr. F. W. Smith, to 3-9-37. 

,, ,, C. S. Meinnes, to21-3-5S, 

,, ,, A. F. Murphy, from 14-3-3$. 

,, ,, H. M. Critcholl, from 21-10-37. 

,, ,, C. P. E. Davenport. 

,, „ D. N. Saha, to 13-12-37. 

tJ.S. ,, A. K, Sea Gupta. 
ji ,, H. X. ^^ar« 

„ ,, A. X. Talapatra, B.A. 

„ „ Muhammad Mustafa, from 2S.C-37. 

„ U On Ba, A. T. it,, from 1-8-37. 

„ Mr. S. K. Guha, from 9-9-37. 
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XI.-PUBLICATIONS AND ISSUES. 

130. Publications. — ^The publications of the Department for the 
year are shown in the following three tables, of which Table I shows map 
publications at the various presses, Table II shows the progress made in 
publication of modern topogi*aphical maps, and Table 111 shows the more 
important letterpress publications. 


Table I^'aj—Maps published at Calcutta, during the year1937-38. 


i 

j 

class of maps. j 

i 

Scale. ! 

1 

New 

publica- 

tions. 

Revised 
editions, 
now edi- 
tions and 
reprints. 

Kiimber of 
copies 
printed. 

Value. 

•Re. 

GENERAL MAPS. 



Departincnial, 



Maps of India 

• • « 

Various 

1 

8 

7,854 ' 

9,759 

GEOGRAPHICAL MAPS. 






Southern Asia Series 

« • « 

1:2 million 

4 14 

2 

482 

864 

India and Adjacent Countries 






Scries 

*4 * ' 

1:1 million 

1 

27 

10,998 

* 17,461 

Carte Intomationalo du Monde 


4 4 4 

9 1 

2,701 

5,408 

TOPOGRAPHICAL MAPS. 



1 


- 

Quarter-inch, Modern 

« 4 4 

l"=4milcs 

16 I 

83 

22,660 

. 84,778 

„ (Prcly.) 

■ * 4 

ir 

1 

4 4 4 

428 

642 

„ (Provl.) 

• 4* 


4*4 

2 

622 

622 

HalMnch, ^fodern 

• ■ « 

1=2 miles 

86 

13 

24,861 

49,985 

One-inch, Modem 

4 4 4 

l"=lmilc 

60 

180 

150,657 

2,40,295 

„ (Prcly.) 

4 4 4 

11 

• 44 

i 10 

10,676 ' 

17,375 

„ (Provl.) 

4 4 4 


1 

1 

6.474 

5,474 

Old stylo maps 

• 4 4 

Various 

4 4 * 

i 2 

429 

705 

SPECIAL MAPS. 




i 

i 



Provincial maps ... 

4 4 4 

Various 

• 4 4 

8 

1,554 

8,770 

City & Town duido maps 

• 4 4 

i 

* 4 4 

i 2 ■ 

1,106 

2,712 

Index maps 

• 4 4 


8 

1 66 

41,645 

3,806 

Miscellaneous maps 

4*4 


12 

37 

29,450 

0,981 

Total 

4 44 


131 

380 

[ 320,560 

4.06.632 



Exira-departmenUxL t 


Mancourre and Radius maps 

4 4 4 

Various 


12 

8,840 

27,753 

Other maps 

444 


181 

03 

34,260 


Plans and diagrams 

4 4 4 

»* 

Cl 

9 

18,915 


Illustrations 

*44 


257 

1 

60,893 


Miscellaneous ... 

4*4 


39 

8 

198,737 

i 7,289 

Total 

4 ■ * 1 


1 538 1 

63 

321.168 

62.792 



Afajis for the Goot. < 

of Butina, 


General A Gcographic.al maps 

Various 


1 

219 

i 403 

Topograpliical tuapg 

... ! 

It 

20 

9 

11,443 

15,551 

special maps 

... i 

It 


2 


014 

Total lor Burma 

444 


20 

12 

12,382 1 

1 

1 16,628 

Total Extra-departmental 


558 ' 

1 

75 

333,550 

79,320 

Grand Total 

■ 44 


689 ’ 

455 

' 1 

654.100 1 

4.85,962 


NOTES. — CalcMita , — In addition to the work shown in Table 1(a), 
16,295 copies of 165 maps wore gridded during the year. 
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Table l(bj — Maps published at Dehra Dun, 


Class of maps. 

j Scale. 

New 

publica- 

tions. 

Reprints 
and new 
editions. 

Number of 
copies 
printed. 

Value. 

Rs. 

Cantonment maps 

Forest maps ... 

Miscellaneous 

Various i 
4"=1 mile 
Various , 

Depart 
3 j 
1 
31 

tnental. 

47 

55 

77 

6,606 

4,234 

38,945 

3,970 

4,115 

14,193 

Total 


35 

179 

49,785 

i 

22.278 

1 

^laps ... ... 

Plans and diagrams 

Charts 

Forest maps 

J 

Various | 

11 

ll 

11 

Sxfra-dep 

39 

11 

■ * « 

31 

arhnental 

20 

13 

17 

5 

6,180 

12,264 

2,052 

2,146 

6,072 

770 

276 
3,974 - 

Total 

81 

1 

j 56 

22,642 

10,092 

Burma maps (Canton- 
ment & Forest) 


• • f 

6 

537 1 

468 

Total Extra- 

departmental ... 

• • ■ 

81 

61 

23,179 

10,660 

Grand Total 

1 * * * 

116 

240 

72,964 

32,838 


NOTES , — Dehra Dun . — In addition to the "work shown in Table 
1(6) above, 2,802 prints of 443 originals, consisting of plane-table 
sections, triangulation charts and forest maps, &c. were printed. 45 
chocolate prints and 36 Bromide prints were also printed and 494 prints 
of 144 originals for Burma Survey Party. 


Table X(c ) — Maps published at Quetta. 


Class of maps. 


Scale. 

New 

publica- 

tions. 

Reprints 
and new 
editions. 

Number of 
copies 
printed. 

Value. 

Rs. 

Maps 

« » « 

Various 

Depart 

12 

mental. 

2 

69 

810 

Plana and diagrams 

» • « 


16 

1 

117 

88 

Charts \ 

Forms J •" 

• • * 


12 

19 

4,136 

474 

Total 

* * » 

1 

40 

i 

22 

1 

4,322 

872 

Maps 

« • » 

J 

Various 

blxtTa,dep< 

6 

artmentat 

27 

I 631 

500 

Plans and diagrams 

• a • 

11 

4 

• ■ a 

i 271 

19 

Charts \ 

Forms ) 

■ * » 

11 

2 

1 * * * 

1 . 190 

11 

Total 

* • * 

* * * 1 

11 

27 

1,092 

1 530 

Grand Total 


« * ■ 

51 

49 

5,414 

1,402 
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Table T-(d ) — Maps published at Murree and Risalpur 

Cantonment. 


ClfiSS of mflpa. 

Scale. 

i 

New 1 
pubiica* i 
tions. 

Kepniits 

I and new 
j editions. 

Number of 
copies 
printed. 

1 Value. 

Its. 



jp£:j)nrf7Ji€ntni. 



■*. ... 1 

Various 

• * « 

« • k 

001 

1,401 

nnd diagrams 

11 

« « « 

* * * 



Charts \ ~ j ^ 

f incluamg Pano- 
la orras } ^ ^ 

ramas 

1 1 

« • • 

1 

• • « 

I 

7,889 

561 

Total ... j 

1 *** 

1 

« * * 

• «* 

8,790 

1,952 


J^xtra-dcparimcntal. 


JlftpS 

1 Various 

* * « 

• « • 

2,762 1 

C5G 

Plans and diagrams 

1 

• * • 

4 « * 

! 


Charts I • it 

Forms j '"“'“'''"S P™o. 

ramas 

I " 

1 

• • * 

• « 

1 

660 

23B 

Total 



• » P 

3,431 i 

889 

Grand Total 

1 tt* 

I « « k 

* #• 

12,221 

2,841 


Table TL(a) — India — Abstract of Modern Topographical Maps. 



Onc-iuch 

maps. 

Half-inch 

maps. 

Quarter-inch 

maps. 

Topographical maps published in 1Q37-S8 

CO 

80 

i 

10 

,, ,, published in previous 

years 

1 

3,132 

922 

80S 

Total published ... 

3,192 

958 

324 

Number of sheets m India 

6.185 

1,344 

377 


Table TL(b) — Burma — Abstract of Modern Topographical Maps. 



Onc-inch 1 
maps. 

HaU-inch 

maps. 

Quarter-inch 

maps. 

Topngraphic.rl maps pnbli-thed in 1937-33 

18 

1 


,, publii-hed in previotis 

years 

! .788 

189 

57 

Total public nod ... 

1 606 

190 

1 57 

NumVr of sheets in Burma 

1,033 

i 

286 

73 
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Table III. — Letterpress publications. 

i'aj PUBIilSHED AT CAIjCUTTA. 

1. General lleport of the Survey of India, 19G7. (I2ol. 

2. Supplement to the Survey of India lleports, 19B7. (12o). 

3. Survey of India Notes,- — issued monthly. (3,000). 

4. List of Maps Published, — issued monthly, (4,800), 

5. Supplementary List of Maps Published, — issued quarterly. (2,000). 

6. Map Policy — Departmental Paper No. 16 of the Survey of India. (200). 

7. Government of India Orders. (2,000). 

8. Corrigenda to Govermnent of India Orders. (700). 

9. Correction slips to Handboolis of Topography, Border Specimeii, Map Cata- 

logue, etc. (48,353). 

10. Calendars for 1938. (1,170). 

11. Miscellaneous. (1,511). 

In hand at Calcutta. 

1. Handbook of Topography, Chapter X. 

2. ' Correction slips to Handbooks of Topography, etc. 

3. Government of India Orders, etc, 

4. Miscellaneous. 

(c) PubIjIBHed at Dehra Dun. 

1. Geodetic Report, 1936. (360). 

2. Tide Tables for the Indiaxv Ocean, 1938, (1,200). 

3. Tide Tables, Eooghlj' River, 1938. (275). 

4. Do. Bombay, 1938. (875). 

6. Do. Rangoon, 1938. (800). 

6. Levelling Handbook VI. (250). 

7. Secondary Levelling Pamphlets (Gestetnered). (140). 

8. Addendum to Triangulation Pamphlets. (340). 

9. Addendum to Geodetic Report, 1936. (100). 

10. Correction slips to Handbooks of Topography and Pamphlets. (2,150). 

11. Annual-Returns. (100). 

12. Notes for Survey Training School (Gestetnered). (200). 

* IS. List of Bench Marks. (95). 

14. Miscellaneous, (220,113), 

( A) In hand at Dehra Dun. 

1. Geodetic Deport, 1937. 

2. Tide Tables for the Indian Ocean, 1939. 

3. Auxiliary Tables III. 

4. Handbook of Topography, Chapiter II. 

5. Handbook of Topography, Chapter IX. 

6. Levelling Pamphlets 43 and 41. 

7. Supplement to Levelling Pamphlet 47. 

8. Snpp)l€ment to Geodetic Deport, 1937. 

9. Addenda to Levelling Pamphlets 78 and 79. 

10. Takhtewalon Ke Hye hiddydt. 

11. Miscellaneous. 

131. Map Issues. — From Table IV below it will be seen that 
the total sales by the entire department durinpr the year 1937-38 were 
721,992 copies, value Rs. 2,91,144, as against 456,141 copies, value 
Ks. 2,91,232, sold during the previous year. 

The Map Record and Issue Office’s total sales of departmental maps 
were 199,881 copies, value Rs. 1,96,302, as against 192,564 copies, 
value Rs. 1,97,263, sold during the previous year. 

The total number of extra-departmental maps issued by the Map 
Record and Issue Office was 474,524 copies, value Rs, 52,900. 


Note . — Numbers in brackets after each item denote tbe number of copies printed. 



G‘2 PUBIiTCATIONS AND ISSUES. 

% 

Tho number of maps transferred to the High Commissioner for 
India, London and the Circle oGiccs for stock and issue was 31,995 copies, 
value Its. 52,500 and as a result of separation of Burma 200,359 copies 
of maps and 3,090 copies of index charts relating to Burma were finally 
transferred to the Curator, Govt Book Depot, Burma, Bangoon. 


Table lY. — Maps issued by Survey units. 






SALES. 




rREE 

lesuEa 

D-Dcpart- 

mcnml. 

Govrnf ME^TT 
OmcixEs, 

Ar.XT xxn Rotxl 
A tn Foncr.. 

Prnuc. 

1 

Totai., 

! 

ilojKirtmcntal* 

Kutnbor 

of 

copies. 

Falo 

Tftltie. 

Ka. 

Kumber 

of 

copit's. 

1 

Bale 

Talae. 

Us* 

Kuml'Or 

of 

copica- 

SfJo 

Value. 

Ks. 

Ifiiinl>cr 

of 

copies* 

1 

! 

Sale ' 
TaJae. i 

Hr. 

Number 

of 

copies. 

C^lcntta D 

! 

23,107 

1,31,503 

1,17,155 

40.274 

53,740 

100 , esi* 

1,0G,302* 

12,970 

X 

3:^9.401 

01,230 

15,3JC 

10,055 

60,251 

8.706 

474,524 

62,000 1 

C,C23 

Purina X 

I2,3S2 

10,523 




•****. 

12,SS3t 

16,523 

* • « .** 

Dchm DOn D : 

1.+49 

4,115 

2,017 

2,857 

025 

1,400 

5,291 

8,375 

7,215 

X 

10,352 1 

5,031 ] 

i,ec3 

l,i5G 

571 

TP5 1 

16,701 1 

7,282 

4 

Bnrma Ilaps X 

27 

41 





27 

41 

f ** f.* 

Simla D 

211 

tor 

c 

20 

1S2 


439 

749 

493 

Murreo ami 

lAboro 
Compauj) D 

G 

12 

0 

on 

1 

i ^4 

1 

36 

35 

673 

X 










Qnetta and 
KarSch! Can- 
tonmentC'K** 
Company) U 

373 

1 503 

1,731 

1,455 

■ 

104 

2,166 

2,160 

251 

X 

4«0 

1 323 

139 

115 

473 

87 

1,092 1 

530 


Muttpo and 

BlsUpur (No. 
IS Party) D 









8,700 

X 

1 


5.431 

890 

i 


3,431 

8S9 

i 

CangAlorc D 

GC 

153 

70 

111 

1,0?8 

2,PS0 

2,143 

3,229 

278 

X 

1 * 



1 

1 





Phfllong D 

047 

613 


70 

j 300 

712 

800 

i 1,395 

1,062 

X 




j 

1 1,000 

1 

750 

l.OCO 

i 730 



Totals (ticlading j 
Bunaa laapfl). | 

1 ' 

1 131,052 

c3.eoi 

icaioi 

1,35,103 

115,130 




33.2GI 

Toiili (Brntma 
Ta-ips), 

1 12.5KI 

I&SGD 

1 - * • 

1 . 


^ * 

12,400 

laSGD 

» 

Grand Total 

j 

8aiG0 

ica,wi 

1,35,103 j 

115^130 

C9,576 

721,5302 

2,91,111 j 

3S,2C1 


• Ktclticlc? 31,00.1 cODtos of map^, valo* 12,500 by tin* Map Office, Calcatto. to the 

Hiph Commis^ioncif for In IK and tnc Snircy Circles and Parties, for etoeVand icilo. 


t Eiclndrs 200,^19 copies of mapn and 3.09G conics of indexes transferrod to the Citrator, Gorern- 
lacnt Itook Depot, Iturma, Rangoon by the Map Office, Calcutta. 
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PROGRESS OF MAP SALES 
* 1031-.38. 




1531-32 1932-33 1933-34 1934-35 1935-30 1930-37 1937-30. 
Extra DopnrtmonlaL 

Departmental. I — 1 

-i Iiw— h*itv U(i lo 1535-371 i * 

Tho above rrpre^ent*^ the r.ib - ‘^f the ivIiuJe 

Dep-irtmont. Tlic^'v incltiile the conU of inap'i fittppltcti hi var;ou« 

linen-b'icbeil ptyle**. 

132. Map Record and Ikbuo Offico.— 'Conre^picnt on tho 

nep'iration of ihinna ihi^i ofTice upon to timb'rtnke a proat f3<*nl 

«. trorl: in checking: nn*i tran«frrrhi- roph*« of lltirmn tnnpfi n'lnl Iriflps 
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There ‘^vri'^ rv (lecreni^e of H/ in MiHtarj* demnnrtf^ compared 'ivilli 
tho^e of the previous yc4rh but a Fatififnetory pro'ipect for the future U 
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observed in a 47 increase in maps supplied to the, Public. The mimber 
of letters received remained virtually the same. 

Excluding the value of maps hold by the Circle Offices, and the 
Branch Agency at Calcutta, the approximate value of the Map Pecord 
and Issue Ollice stock on »31st March 1938, was Rs. 31,84,223. 

Physical verification of stock was carried out at convenient intervals 
tiiroughout the year under the direct supervision of the Officer-in-Charo-o 
3Iap Record and Issue Office. 

From the percentages of sales of departmental maps as noted below, ‘ 
it will bo seen that the Army and Eoyal Air Force continue to be our 
largest purchasers. 

... 67 % 

12 % 

... 21 % 


AR^[Y AND ROYAL AIR FORCE 
GOVERNMENT OFFICIALS 
PUBLIC 
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WOKK 3DKAWING OFFICES. 


roprodnction, these two sections were busy in preparing the preliminary 
charts and compilation for the 23 Carte Internationale du jMoude sheets 
on a scale of 1 : Million allotted to this Drawing OflSce and in taking up the 
drawing of these sheets in batches. 

Engraving Office : — In addition to ordinary Departmental work, 
the following special items of work were engraved — 

(7) The Panoramic View of the Himalayan itanges for the 
Viceregal Lodge at Simla was completed during the year. 

(S) A new Certificate and Seal for the Imperial Agricultural 
Research Institute, New Delhi. 300 prints were supplied, 
the seal being embossed in red. 

(S) Five new Commission Forms for different Officers of the 
Indian Army, the total number of prints supplied being 
2,900. 

{4) Two new Certificates of the Indian Order of Merit, one cer- 
tificate being in English and Nagari, and the other in English 
and Urdu. 25 prints on parchment of each were supplied 
in black with an illuminated border in red. 

The Engraving Office was also engaged during the year carrying 
out experiments for the Photo.-Iitho. Office in engraving the alphabet 
in different sizes and forma in connection with the scheme of photo.-let- 
toring to be introduced for maps in place of hand-typing, 

134. No, 2 Drawing Office, Delira Dun. — The 2/5M lay- 
ered wall map entitled “The Highlands of Tibet and Surrounding 
Regions” comprising latest exploration surveys has been published. 

Of the Iran J-inch sheets transferred to the Geodetic Branch, two 
sheets have been brought up to date against office copy corrections and 
Sir A. Stein’s reconnaissance surveys carried out in 1935-36 for reissue 
as required. Nine sheets are in hand. 

One J-inch special map of Garhwal District, Bashahr and Tehri- 
Garhwal States and Tibet was prepared and copies supplied to tbe 
Political Agent, Sikkim. 

The existing originals of the 6-inch “Lay-out Plan of New Delhi” 
were corrected against corrections received from the Superintending 
Engineer, Central P. W. D,, New Delhi, and the area of the Imperial 
Agricultural Research Institute drawn as an outrigger for supply of 
copies, and the plan is at present under publication. 

65 Levelling charts of the Sutlej Valley Project lodged in No. 2 
Drawing Office were transferred to No. 6 Drawing Office. 

135. Forest Llap Office, Delira Dun, — This office, which is 
maintained by contributions from the Prorincial Governments of Bombay, 
Central Provinces and Berfir, Madras and the United Pro\dnce8 of Agra 
and Oudh and the Government of Burma, continues to meet all demands 
from these Governments for forest maps. Its main work is the fair 
drawing of working plans and new editions for various forest officers 
and the maintenance of the office copies for these prorinces, excluding 
Burma. In addition, it does paid-for-work for non-contributing pro- 
vinces and Indian States. 

136. ^ MIS'P Hecord. and Business Section, Delira Dun. — 

This section continues to be rosponsiy^^fot the storage, despatch and 
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sales of publications and forms, and the collection of bills for all supplies 
and extra-departmental work carried out by the Geodetic Branch. It 
stores all originals of departmental maps published in the Geodetic 
Branch and of cantonment and forest maps with their published prints, 
and carries a small stock of Survey of India maps for issue within the 
department and for sale to the public. 

137. No. 6 Drawing Office, Simla. — 

Survey Section . — The following work was done in addition to that 
reported in Tables VI to VIII: — 

Indexes, — A large number of miscellaneous indexes 
were prepared. 

General. — (a) Frontier Circle records received from 

parties and other circles were indexed 
and arranged. 

(b) At the request of the Superintendent, 

Viceregal Estates, a trace of the Vicere- 
gal Lodge “Retreat”, Mashobra, was 
prepared and a print prepared from it 
by the Vandyke process at the Army 
Section, was supplied to him. 

(c) Old fair originals of sheets 38 0/9, 43 

H/3, 15, 16 and 53 F/SW correc- 
ted from correction surveys, together 
with the newly prepared green tree 
originals of these sheets except 53 F/SW, 
were submitted to the Director, Map 
Publication. 

(d) Sheet 38 P/2 (outline redrawn, old con- 
tour original corrected and green tree 
original newly prepared) was also sub- 
mitted to The Director, Map Publication 
for publication. 

(e) For reissues, sheet 38 P/3 was corrected 

and 17 green tree sheets were drawn 
and submitted to the Director, Map 
Publication. 

Owing to the change in Map Policy, compiled mapping was dropped 
of all the half-inch sheets except those reported in Tables VI and VIII. 

Five pupil draftsmen were entertained for training during the year 
under report. 

This Section also carries a stock of Survey of India Maps for issue 
within the department and for sale to the public and other departments. 

Army Section . — During the year, Army Section was employed in 
the compilation, drawing and reproduction of maps, plans and diagrams 
for the Army and various other Departments of the Government of 
India. 

The output of work continues to increase. 

The output of work from the Vandyke Section was highly satis- 
factory. 
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WORK OF DRAWING OFFICES. 


Ccrtam important drawinf^a were carried out during the yoar^ in- 
cluding a epecial Map of India showing Civdl Divisions, and a Map of 
India showing Railway Communications. Both these maps were drawn 
for and produced by the Vandyke process. 
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MISCELIiANEOUS. 






^ <inre Guide Map, scale 3''=1 mile. 
irang;al Fort map, scale 1"=400 feet, 
ip of Partabgarh Town and Enrirons, scale 
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ries has been abandoned and no new sheets ^\ill be 
3n np. 
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XIII.— PRINTING- AND raiSCELLANEOUS. 

13 B, The Photo .-Litho. Office, Calcutta. — The amouat o£ 
work received during the year was up to the average of the last few years 
but was well below the average of 1925 — 30 and the capacity of the 
office, though owing to military operations the number of sheets (68) 
printed in May 1937, constitutes a record for one month. 

Eli'mi'fiation of Distortion, Attempts to eliminate distortion still 
continue. Nearly all plane-table sections are now temporarily mounted 
on metal. Where an un-distorted graticule or blue print had been 
put on these plane-table sections, they were returned to the P. L. O. at 
the end of the field season practically without distortion. The result 
was that they could be mosaiced by photo. -mechanical processes, with a 
great saving of time and labour. In other cases where the survey blue 
print was made from a distorted original, the distortion remained and 
caused further trouble. 

It was decided not to mount paper on 3-ply wood or on ‘‘Masonite”, 
a wood substitute, as they both distort in the climate of Bengal. 

Attempts have primarily been made to mount paper on aluminium. 
The great trouble is that corrosion is liable to occur. This has been 
referred to the aluminium manufacturers who say that it is due to 
impurities in the paper while the paper makers state that the corroding 
ingredients are put into the paper to improve its lasting qualities and 
should not be omitted. 

It was hoped that zinc would be a suitable substitute for aluminium 
but some sheets have since been found which have been in store for 
IS years and they are very badly discoloured by corrosion. 

A certain amount of success has been achieved with shellac 'as an 
adhesive hut it has very definite limitations; it fails in great heat and also 
it is difficult to make it adhere evenly. 

The experiments being carried out by the Ordnance Survey of draw- 
ing on an enamel surface on metal are being closely followed. There is, 
however, the danger that the enamel may strip off or discolour and 
it may therefore be somewhat risky to use it for permanent records. 
Another method which promises well is to put a non-corrosive surface 
on an aluminium plate and to draw direct on the metal. 

Eew A'pparains and Buildings. The elimination of distortion so far 
achieved has been sufficient to show up the limitations of the photo- 
graphic apparatus now in use in Calcutta. A higher standard of accuracy 
should be possible and is being aimed at. This will necessitate new 
cameras and new printing frames. It seems desirable to build new 
accommodation for the zinc printing and powder sections on the roof where 
they will be as free as possible from dust and will have good light. 

Other very desirable improvements are air-conditioning of the 
printing hall and re-roofing it with a north light, re-roofing of the studios 
to reduce heat and a supply of really cold water for the dark rooms, - 

Photo. -lettering. Experiments have been carried out in “ photo. - 
lettering” by means of which the names for entry on maps are produced 
photographically instead of from type. The system has been in use in 
America and Canada for some time and experiments on similar lines are 
being conducted in the Ordnance Survey in England. A lantern similar 
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PBINTIKG AND MISOELLANEODS. 


to that used in Canada Tvas constructed in the Mathematical Instrument 
Ofiico but this was not entirely satisfactory as the spacing of the letters 
was ^vidGr than was desirable. A modified lantern using reflected instead 
of transmitted liglit has since been made in the Mathematical Instrument 
Ofllco and is under trial. It is hoped that names will be more legible on 
limps when produced by this new method^ which has also the great ad- 
vantage of affording an unlimited choice of styles of lettering. 


COST AND OUT-TURN OF PHOTO.-LITHO. OFFICE. 


Exppndi. 

tare. 
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! 
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6,026 j 

\ 
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1 
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INDEPENDENT OUT-TURN OF THE PROCESS ENGRAVING AND 

TYPE PRINTING SECTIONS. 


PROCESS ENGRAYIKG SECTION. 
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' 
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OUT-TURN OF ENGRAVING OFFICE COPPER PDATE 

PRINTING SECTION. 


IitPEEssioSB Polled. 


rhotograrnres. 

Chromo Paj>er. 

Tran«fer. 

iltscellaneons, 

Total. 

468 j 

585 

229 

6,469 

7.761 


139. Plioto.-Zinco. Section, Delira Dun ^Tho printing plant 

of this section consists of one rotary and two flat-bed machines (only 
one of which is in use at a time). An offset press and three hand 
presses were in continuous operation during the year printing canton- 
ment and forest maps, diagrams, charts, the Lahore Guido Map aud the 
Layered Map of Highlands of Tibet and Surrounding Regions, as shown 
in Table I(f>). 



































FEINTING AND MISCELLANEOUS. 
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An Apochromat Teesar F. 9 lens and prism hav<3 been purchased. 
This Ions allows the use of larger apertures thus shortening exposures 
while at the same time giving good definition. 

A flood-light reflector with switch diflfuser and 500-Watt Nitraphot 
lamp for 220 volt alternating current was obtained. The lamp is being 
used in No. 2 Studio with good results. 


140. No. 18 (Air Survey) Party, Murree and 
Risalpur, — ^The Keproduction Section was employed on miscellaneous 
work throughout the year. 

Further surprinting of new roads was carried out for the Ajmy. 

An extension to the oifice at Risalpur was built to relieve the 
congestion in the Reproduction Section, where previously presses and 
the process camera were installed in one room. The extension was 
designed so that it forms a new room to take the process camera and a 
new dark room. A penthouse in the latter room projects into the 
former so that, when a long focus lens, plan board and plate carrier are 
procured, the two rooms will form a room camera. 

The following presses are in use in 18 Party: — 

Two D. E. handpresses. 

Owe 

One Furnival Portable handpress — 23 inches x 2l inches. 

Reproduction of originals received: — 

In one colour 

In two colours 

In three ,, ... .. 

Vandyke and helio plates prepared 

Prints pulled 

141. " E ” Survey Company, Quetta —During the year under 
report the value of the extra -departmental jobs carried out in the 
Reproduction Section of this unit was Rs. 1,995 against Rs. 4,306 for 
the previous year. The decrease in the value of the work done is due 
to the conditions created by the 1935 earthquake and a fire in September 
1937, as a result of which no new jobs could be carried out by 

photo^aphy. . v x- 

Since the earthquake only two hand presses and one duplicating 
press have been in use. 

Reproduction of originals received : — 
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25 

12 

129 

12,221 


In one'colour 
In two colours 
In three ,, 

In four ,, 

In five ,, 


« * • 


» « ■ 
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7 
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100 


Vandyke and helio plates prepared 
Prints pulled 
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68 

6,680 
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XIT.— MATHEMATICAL INSTRUMENT OFFICE. 

142. Manufactures, Repairs and Issues. — The year under 
review ?ho\vs an increase over the previous year in the sale of instruments 
by Rs. 38.957, and in the value of vork done by about Rs. 2,495. 

As usual, the manufactures and repairs covered a vdde range of 
Fclentibc instruments the principal items being as under: — 


^fav^(faciures. 


Plane-tables 

210 

Straight edges 

13 

Plane-table stands 

118 

Protractors 

2S7 

Plane-table covers 

‘ 162 

Scales & offsets boxwood 

4,164 

Haversacks 

200 

,, cardboard and 

2,508 

Drawincr boards 

217 

mica. 


T-squares 

159 

,, set boxwood ... 

71 

Stereoscope.s f o 1 d i n g 

164 

Sight rules wooden and 

207 

mirror. 


brass of sorts. 


Stereoscopes head type ... 

t 

Steel band chains 

171 

Survey umbrellas 

40 

Ferrotype printing frames 

19 

Glass jars 

1,293 

Washing Tubs zinc lined 

2 

Raingauges 

118 

Set squares celluloid 

438 

Measure glasses 

340 ' 

^ ebonite 

1,391 

Prismatic compasses with 

37 

„ set of 9 

29 

stand. 


Pantographs 

20 

Leather cases for tapes ... 

2,293 

Clinometers modified 

150 

Mason’s levels 

213 

pattern, M. I. 0. 



HcpaiTB, 


Levels with stand 

281 

Station Pointers 

7 

Theodolites ,, 

95 

Clinometers modified and 

13 

Drawing-Instrument 

162 

rigid survey ptattern. 


boxes. 


Thermometers 

44 

Levelling sta%'es 

51 

Parallel rulers 

19 

treasuring tapes 

399 

Hygrometers 

42 

Pantographs 

13 

Bubble tubes 

64 

Microscopes 

69 ' 

SphygmomanometerB 

2 

Planimeters 

71 

Watches 

63 

Barometers 

27 

Clocks 

29 

Hydrometers 

47 


f 


During the j'enr, the Optical Repair Section re-worked and re- 
polished 6.3 lenses and 139 prism, surfaces and repaired 3S microscope 
objectives and in addition manufactured the following: — 

Lenses ... 1,414 Cover glasses ... 711 

Prisms. ... ... 382 Diaphragm glasses ... 504 

Colour glasses ... 350 Reflecting mirrors ... 227 

Repairs to 3 baumanometors, an epidiascope, a keratoineter, refracto- 
moters, a colorimeter and planimeters were completed. 
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Issues from Serviceable Stores amounted to over o6, 228 iustrutnrnts. 
The Stores Section dealt udth 1G,G34 requisitions from workshops. 
The Clerical S<-'Ctioii dealt with 18,004 letters and the Accounts 
Section with 5,284 invoices and bills and 1,854 bills and vouchers for the 
purchase of instruments and materials, etc. 

The value of instruments issued to and repairs carried out, for 
various Government departments during tlie year is as below: — 


Survey of India 

^ • >» ■ * 

48,553 

P, W. Departments 

^ * « V « ■ 

83,511 

Arm3" Departments 

4 » * * « * 

52,185 

Railway’s 

* * « « • # 

37,304 

Medical Departments 

^ * ft- 4 4 4 

8,992 

Forest Departments 

4 4 4 4 4 * 

16,008 

Education Departments 

4*4 4*4 

10.795 

Other Ciril Departments 

4 

4 4 * 4 4 * 

52,037 

Government Officers, etc. on 

cash paj^ment... 

59,724 


Total 

3,69,229 


During the year 2,263 instruments have been deposited b}’ various 
Gov't, departments as no longer required. Credit afibrded by this ofHce 
for the above amounted to Ks. 8,870/13/-. These instruments will be 
reconditioned for re-issne. 

Army surplus and obsolescent stores were sold on behalf of the 
Director of Contracts, Simla, and a sum of Es. 1,531/6/- was realised. 

Surplus and obsolescent stores and scrap materials belonging to 
this office were disposed of and a sum of Es. 902/- realised. 

143. Visits and inspections. — During the year the following 
visited the Mathematical Instrument Office and were shown round the 
workshops: 

60 men of the 2nd Bn., K. O. S. B. in September 1937. 

Prof. J. iST . Miikerjee of the University College of Science, Calcutta, 
in September 1937. 

25 students of the Ahsauullah School of Engineering, Dacca, who 
were in Calcutta on an educational tour, at the request of 
Jlr, K. P. Rov, lecturer of the above institution, in October 
1937. 

Mr. A. C. Eoy, Asstt. Inspector of Scien title SupUes in the Stores 
Department of the High Commissioner’s Office, in October 

1937. 

The Geographical Section of the Science Congress, in January 

1938. 

Mr, M. W. Yeatts, c.i.E., i.c.s., Joint Secretarj^ to the Govt, of 
India, Deptt. of Education, Health and Lands, inspected the M, I. O. 
on 17th March 1938. 

144. Miscellaneous. — During the vmar several small machines 
’ were installed and the factory lay-out improv'cd. Additional fans and 

lighting arangemeuts in accordance with modern practice were also 
installed. 
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